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'^DpCTRINE 



^VULGAR FRACTIONS. 

^. D E, F I N I T I O N L 

• t NITY is an abftraS Idea of all diofe 

% S Things we caU me^ and is ^creforc put 

i 3 for i^ and thefe arc either tiie lame or 

4 2 different. I fay, Unitv, Unit, or One 

2 I is, by which we diftmguifb, difcern, 

f B know, name or cxprefs any Thing that 

is, to be one. 
- 2.- Number is a Multitude, or a Many* dTUnits. 
Illustration. 
As Unit, or One, is that, by which every Thing 
that is, is expreflcd to be one ; fo Number is that by which 
we exprefs what contains Quantity or Multitude of 
thofe Things, Quantities, or Magnitudes we delire to 
have namea, known or figniiied : As two Men, ■ three 
^ooks, fix Things, nine Mondis, forty Founds of Mo- 
pey, fixty hundred Weight, two thoufand EUs, and fo 
in infinitum. If the Number be referred to, or com- 
pared with a given Unity, it is called a 'detennincd 
' Number ; but if referred to an indefinite Unity, it's an 

undetern^oed NwnbcTj or Quantity 3 M for tlw/^«^i of 
B a&wl- 



2 T-ke DoSirine of Vulgar Fradiiom.. 

a Bowling-grcenj if that is to be determined, we muft 
firft affume fome Quantity at Pleafure for Unity, and 
find the Relation it hath flicreto 5 thus thp Length will 
be exprefled differently, siccording to the different U- 
nityaflumed. ^ * " 

3. Part is one Number of a greater of the fame Kind, 
when the lefler nieafures the greater Number. 

ILLUSTRATION. 

One' Number is (aid to meafure the greater of the 
fame Kind, when the leffer is many times contained in 
the greater exaftly 5 as 2 doth meafure 6, for % is con- 
tained in 6, 3 times exa£Uyj 4 doth meafure 32, Yor 
4 4s contained in 32) 8 times, t];ierefore 4 is the one 
eighth(p^art of yi 5 and fo on in infinitum. Hence it is 
/nianifeftly ^evident, that Unit meafures all Numbers, 
and is a Pact of any Number ; as of 8, it i^ the one 
eighth^ of 20 it is the one twentieth Part, £5fif . 

4. Parts is one Number of a greater of the lame 
Kind, when the leiler Number doth not meafurb Ihe 
greater. , 

Illustration. 

• 

When the lefler Number doth not meafure the greater 
©f the Tame Kind, then we muft conceive that the Unit 
doth meafure the fame greater Number, and confequent- 
ly a Part thereof, and therefore, that the lefler Number 
^s fo many fuch Parts of the greater, as the fame leflfer 
Number doth contain Units. As 7 doth not meafure 
15, but the Unit doth meafure them both, for of th^ 
former it is one feventh, and of the latter it is the one 
fifteenth j likewife 9 doth not meafure 47, but Unit 
meafures them bpth, for of the former Part it i^the one 
ninth, ,and of the latter one forty feventh Part, and 
therefore 7 is (even fifteenth Parts of 15, and 9 is nine 
forty feventh Parts of 47, and fo in infinitum^ 

5» Many times is one Number of a lefler of the fame 
Kia^f wbcn the lefler Number dotb meafure the greater. 

Ili.ustra-' 



T'he DoSirine of Vulgar FraSttons. 3 

Illustration- 

This is the Converfe of the third Definition ; for as 
the leffer Number is fuch a Part of a greater Number oi' 
the fame Kind, fo the greater Number is fo many times 
t)f the leffer Number of the fame Kind ; as g is meafiired 
by 3 at 3 times, tronfe'quently 9 is 3 times of 3. 

6. Things may be faid to be equal, whep one iliay be 
fubftituted in th^ Robmof the other, without changing 
the Quantity ; and tho' two Things be unequal,^ a rart 
of the greater may be fubftituted for the Whole of the 
other, or the leffer may be fubftituted for the Partof the 
other, without chahgijig the Quantity. 

7. An aliquot Part is that which being fepeated a cer- 
tain Number of Times becomes equal to the WJiole^ 
but when it becomes either more or lefs, it is an ali- 
quant Part i therefore a leffer Number is an al!0ot Part 
of a greater,' when the leffer* Number meaiiires the 
greater Number exaSIy, and, by Defnitkn the 2d of 
the ^th Book ^Euclid, th^ grater is then called a AduU 
tiple of the lefier, that, is, a Magnitude of a Magnitude.. 
the Greater of the Leffer. Thus 6 is an aliquot Part ot 
30, and therefore by this Definition 30 is a Multiple ojf 
6, for -6 times 5 is 30 5 but 8 is an aliquant Part of 30, 
becaufe 8 docs not meafure 30, for 3 times 8 is 24, and 
therefore deficient of 30. Generally one Number is faid 
to be multiple to anotner, when it contains it a certain 
Number of Times without a Remainder, and the Num- 
ber ccntaiiicdis ihefuhmultiple^ , 

8. Qjiantities ^rc commenjurablevrhenth^rc 19 malt" 
quot Part common to both, or when one is an aliquot 
rart of the otiier, ^thcrwife they «re cslhA incommen'' 

fur able., 

, 9. Quantities aire homogeneous^ when one of them 
taken a certain Number of Thnes will exceed the other, 
or fubtrafted will leave nothing, or a. Number lefs than 
itfelf ; but when one of them repeated cannot exceed the 
other, they are heterogeneous. 

10. Numb^s are either abftra£t, as 4, 5, 6, or con- 

B 2 Crete, 



4 ^he Doctrine of Vulgar FraSiions. 

Crete, when we deteimine what they are; and if thejr 
are referred to the f;wne Unity, they are cz&edihomogim^ 
9US Numbers, but if to different, they are heterogeneous ; 
as 5 Globes of Gold, and lo of Silver. Therefore a 
whole Number may be abftraft, that b, having no Deno* 
mination to it, or concrete 5 but a Fradion may wholly 
be concrete, that is, having a Denomination annex'd 
tQ it, or partly abftraft, or partly concrete. For three 
y^/Aj,.cbnfidered asaFra£tion, isab/iraSf^ fmce it is not 
exprefled what it is the three fifths of, but in refped: of its 
Denomination jWf^j, it is concrete ; alfo threie fifth Parts 
of a Yar4 is concrete^ both in refpeS of its Denomination 
fifths J and in refped of what they are fifths of. 

i I. A prime Number is that which can only be mea- 
fured by Unity, as 5, 7, 11. 

' k 2* A compofite Number is that which other Numbers 
befides Unity will meai^ure, as 6 meafures 12 by 2, and 
2 meafures 12 by 6. 

13. A common Meafure is a Number by which two 
or more Numbers arc meafiiredj as 6 meafures 12 and 
30, being twice in the one, and 5 times in the other. 

14.. Numbers that are prime to one another, are fuch 
as have no other common Meafure but an Unit. 

15. Art integer or whole (Number is referred to Urn- 

Sr, as the Whole to a Part, but a broken Number as a 
art^ to the Whole, and is exprefled by 2 Numbers, 
called a Vulgar Fraftion, one above, which is the Nu- 
merator, and the lower the Denominator; &r the 
Whole is broken into a certain Number of Parts, and 
the upp^ Number is fo many pf thofe Parts ; as ^^four 

fifths. Therefore it (hews that the Integer is divided 
into 5 Parts, and the Line above exhibits that 4 of thofe 
5 Parts are taken or exprefled, and therefore 4 is called 
the Numerator, and 5 its Denominator, becaufe it de- 
notes the Name, or Denomination thercof,*and gene- 

• « N Numerator 

rally --=:-- : . 

D Denominator 

i6v A rational Number is that which* can be meafured 

.. by 
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7beDoBrine of Vulgar FraSliom. ^ 

by Unity 5 an irrational cannot, anU fo is called a Surd^ 
or inexpibe^ble. . ^ 

17. A wholeNumberis thatwhich numbereth Wholes. 

18. A 'broken Number^, qr Fraction, nunibereth the 
Part^ of an Unit. 

10. A mixt Number is made by putting a Fradtion to 
a wnole Number. . 
* 20. A perfedl Number-is that which is equal to all its 
own aliquot Parts taken toget(ier. 

21* A diminutive Number is greater than the Sum of 
all its aliquot Parts. ^ 

^2. An aboimdtng Number is lefs than the Sum of all 
its aliquot Parts. 

23. An abftraft Number is that whic!^ hath no De- 
nomination annexed to it. 

24. A concrete Number is fu^h.as hath aDenqminati- 
on annexed to it. 

25. A frngleFraftion is fucb as denotes a Part or 
Parts of fome Whcde. 

26. A compound Fra£^ion is fuch as denotes a Part or 
Parts of fome Part pr Parts. 

27. A proper Fradiion b lefs than an Unit* 

28. An improper Ptadlion is greater than an Unit. 

29. Ratio is, that by which is confidered, known, 
named and exprefled what one Quantity is, of another of 
the fame Kind i as that it is greater, lefier or equal. But, 

' more precifely, Ratio is the Coniideration and Knowledge 
of the Quaikity of Number, by which it is cxadly ex- 
pre(&d and nam^, what Quantity one Quantity is, of 
another of the fame Kind ; therefore Ratio is the Rela- 
tioh of Things homogeneous, which determines the 
Quantity of one from theQuantity of the other, without 
ufing apother homogeneous ; theThlngs con^)ared are, 
called the Tcthis of the Ratio, that which i$ referred to 
the other being the Antecedent, and that tp which it is re- 
ferred, the Confequent. . ^ 

COROLLA R Y L 

' Seeing in Fraftions the Rel^ion of the Nunjerator to 

B 3 - . the 
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6 Tibe DoSirine of Vulgar FraBions. • 

Ac Denominator is underftood without afiummg a third 
homogeneous, the fame will exprefs a Ratio. 

gOROLLARYH. 

If two Qiiantitics are compared together without af-. 
fuming a third, either they are equal or not, that is, it 
is either a Ratio of Equality or Inequality. 

C O R O L L A R Y m. 

If the Terms of the Ratio be unequal, either the leflcr 
is teferred to the greater, or the greater to tlie lefler; 
die former as a Part tothe WhcJe, the latter as the? 
Wh<de to the Part. The Ratio will thus determine how 
often the lefler is contained in the greater, or how often 
the^greater contains the lefler, that is, how much of the 
^eaterthe lefler is equal to, which Divifion difcovers. _ 

C O R O L L A R Y IV. 

A Ratio being in inielf intdligible, we may thereby 
difcern the Rebation of Things, tho* they are not pre* 
fent to ,Senfe, or compared with one another. ^ 

^30. ARatio is faid to be rational, which is as i, or as a 

f ati(5nal Number to another, as 2 to 3 ; but it's irrational, 

when it cannot be expreflTedby rational Numbers. £xtfi^/^. 

l-iet there be two Quantities, as A and B, and let A be 

!efs than B ; if you take A from B as ^ften as it can be 

taken, fuppofe 7 times, there will remain either fome- 

thing or nothing 5 in the latter Cafe A will be to B as i 

to 7, or A will be equal to -J- B : Thus it is rai^ional. In 

the former Cafe, either there will be a Part, tt^hich being 

taken, fuppofe 4 times from A, and 9 times from Bj 

leaves nothing, or there wiD be no fuch Part of the 

former, then A will be to B as 4 to 9, or A equal ^ B, 

and fo the Ratio is rational ; but if the latter, the Ratio of 

A to B cannat be exprdTed in rational Nunjbers i that is, 

it cannot be told what Part A is to B. 

31. The Exponent oi the Ratio k the Quotient that 

arifcth 



T'he DoBrine of Vulgar FraStims. J . 

arifeth from dividii^ the Aatccedi^ntby the Confequent. 
Example. Exponent of the Ratio of 3.19 2 is i ^ but of 

2 to 3 is 4, 

COROLLARYL 

If the Confequent be i, the Antecedent is the Expo- 
nent of the Ratio, as the Exponent of the Ratio of 2 to i 
is 2, of 4 to I IS 4, Thus an Integer or whole Number 
expreiTesliie Ratio of many to one, or of a Multitude Iq , 
Unity, 

COROLLA RY VL. 

The Exponent of the Ratio is to Unity, as the Antc*j 
cedent to the Confequent^ 

COROLLARY IH. 

Ratios are imderftood by their ^Exponents, and there* 
fire if the Antecedent be A, and the Confequent B, thQ 

Ratio (^ A to B may be^expreiled thus^ ^. 

32. If the leffer Term be an aliqmi Part of the great«» 
er, the Ratio of greater Inequality \& called multiple^ 
but the Ratjo of leffer Inequality fub-multiple j parti- 
cularly, if in the firft Cafe the Exponent be 2, the Ra- 
tio is tlouble, if 3, triple, (ffr. In tiie other Cafe, if 
the Exponent be 4-9 the Ratio is fub-double, if ^ fub- 

triple $ as 2 to 6 is a fub-triple Ratio, but 6 to 2 is a 
triple Ratio. 

COROLLARY- ^ 

If A be to B as C to D, then the Identity of the Ratio 

AC 
may be exprefled thus, ^ =:=«, or thus, A : B : : C : D* 

33. The Similitude or- Identity of two Ratios is called 
Proportionji^Tind the Quantities that have the fame Ratio 
are faid to be proportional. Example^ If A be to B as C 
to D, then thefe 4 Numbers are proportional, 

J4. Proportion is Similitude, or Likenefs of Ratios^ 
and^dotb c^ift at (lie leaft ia.three Terms. 

Ijllustra- 
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Illustratiok. 

Proportion k Similitude, or Likendsy of Ratiosj be- 
tween the Quantities compared; as of 4 to 2, and 10 to 
5, the Ratio is 2 times, or double, in both Comparifons. 
Therefort Proportion doth confift at the Icaft in thfee 
Tei:ins, and that is, when the Confequent is taken as an 
Antecedent to the next Confequent, as 18 to 6, and 6 
to 2 i the Ratio is ^ times, or triple in bpth Compari- 
fons, and fo in infinitum* 

*' THEOREM I. 

r' a Number cannot be divided by fome prime Number, 
nor greater than the Square Root thereof, that Num- 
ber is a Prinie. 

THEOREM 11. 

IF two Fraftions are equal to one another, the Nume- 
rator of the one is in fuch Proportion to its Denomi- 
nator, as the Numerator of the other to its Denominator. 

THEOREM in. 

IF the Numerator of a Fradion be le& than die Deno- 
minator, that Fraflion is a proper one. But if the 
Numerator be equal or greater than the Denominator, 
the Fraftion is improper. 

T H E O R E M IV. 

EVERY whole Number may be exprefled'in the 
Form of a Vulgar Fradion, without altering its 
Value, if that whole Number be the Numeratoi", and U- 
nity the Denominator. 






THEOREM V. 
Uantities that have the fame Ratio that one rational 
Number hath to aaoUier, are conunenfumble. 

DEMON- 
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D E M O N S T R A T I O k 

An Ui^t is an aliquot Part of a rational Integei', and a 
Fraftion hath an aliquot Part in common with an Unit f 
therefore fuch as are to one another, as one rational 
Number to another, one of them is either an aliquot Part 
of the other, or elfe there is 6ne aliquot Part conmion to 
both> therefore they are commenfurable. 

T H E O R E M VI. 

COmmenfurable Quantities among themfelves • are %» 
either as an Unit to a rational whole Number, or* 
as a rational whole Number b to another ; but it is not jfo 
with Incoinmenfurabies. 

DE M ON S T R AT I O N. 

In commenfurable Quantities, either one is an aliquot 
Part of the other, or elfe there is an aliquot Part comment 
to both s and if in the former Cafe, the leiTer. Quantity 
be taken for Unity, and in the latter a common aliquot 
Part, in the firft Cafe it will anfwer the greater Quantity, 
a&d in the fecond Cafe the rational whole Number will 
anfwer bodi % therefore, in the firft Cafe the Quantities 
are among diemfelves a& Unity ; and in liit fecond as ai 
rationsd whole Number to another, which was the firft 
Part. ♦ 

In InDommenllirables there is no conanon aliquot Part 
.{as by Definition 8») therefore there is no Unity to which 
they cah be commeniiin^te ; wherefore feeing every ra- 
tional Number is commenfurable with Unity, they con- 
not be as one rational Number to another, which was the 
fecond Part. 



T 



T H P O R E ]V[ yiL 

WO Quantities multiplying each other, have the 
fame Produft. 



DEMONSTRATION. 
Let the two Fadlors be A and B, theji i to A, B will 

be 
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be to AB;and i,toB, AwillbetoBA; therefore AB 
15 equal B A. Example!, 7x5=5x7=35. 

X: O R O L L A RY- 

Let there be three Faftors A, B and C ; becaufe 
A B=B A, then C A B=C B A, and fo ABC=B AC ; 
and becaufe BC=CB, then AC B= ABC, and fo 
CBA=BCA5 wherefore CAB=CBA=ABC= 
B A C=A C B=B C A, that is, there is the fame Pro- 
dud in whatever Order they are multiplied. 

THEOREM Vra. 

LL Prbdu£b are compoftte Numbers. 
This is felf-evident, and needs no Demonftratiom 
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T H E O R E M IX. 

IF the Numerator, be equal to the Denominator, as \ 
/the Fradion is equivalent to an Integer ^ if leis^ it is 
Ids than an Integer ; if more, it is greater. 

^DEMONSTRATION. 

For the Denominator ihews the Whole broken into 
fo many. Parts, aQd the Numerator is fo many of thofe; 
Parts {hy Definition 14.); ifthenthev be equal, the Frac- 
tion is «qual to the very Integer itfelt ; as ^ of a Groat is s 
Groat itfelf; if lefs, then there are fome Parts taken, btit 
not all, and fo it is lefs ; if more, then there are more 
Parts taken than the Integer hath, and fo the Integer is 
equaltoaPartoftheFradion, and fo greater. 

SCHOLIUM. 

Thofe that are equal or greater than the Integer are 
fpurious, or improper, Fra^ions. 

THEOREM X.. 

IF the Confequents of two Ratios be equal, they are as 
. the Antecedaits; but if the Antecedents be ^qual, the^ 
are reciprocally as the Confequents. 

DEMON- 
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DE M ON STR ATI ON. 
. For 4. : 4* : 7 : 9 
And^: 4.::7:9. 

CbaraSters ufed in the following Sheet s^ for the 
more convenient operating the Rules ^ are as 
follows* 

4- TS a Sign, denoting Addition ; as if 54-7^-9, ^c, 

JL then it would be the fame as 5 added to 7, .and 

that Sum added to 9, (sTr . 
— Is a Sign, denoting Subtraftion \ as 7—5, ikews 

that you muft fubtraS 5 from 7. 
X . Is a Sign, denoting Miutiplication ; as 5x7x9* ^c. 

ihews that 5 is to be multiplied by 7, and that Bfo- 

duft again by 9, fcfr. 
«^ Is a Sign^ dienoting Divifion, as 8*r4 ihews d^at 8 is 

to be divided by 4; ^ut .in the following Sheets I 

8 

more particulary ufe Divifion thus -, . Jthe top Figure 

alw^^ysdenottr^ theDividend, and the bottom theDt- 

vifor ; ind it evidently follows that wben die top 

' ^ Number is leis than the^bottbm, then it is'felf-evident 

diat it muft ftand fo, and from thence are derived all 

^ Vulgar Frai£Uons. Example. If-, then the Quotient 

• 4 

will be 2y .which I fet thus, ^2 ; alfo ^ 3= 14* 

4 * 4 

But if—, then it cannot be divided by 17, therc- 
17 

Ibre it muft fe ftand, and confequently a Vulgar 
Fra£tion. I alfo denote Divifion thus 4)8(2, and 
4) j6(=X4 ; and fo the reft. ^ 

s A Sign, denotir^ Equality, as 4-f 2=:6> that is, 4 
and 2 is equal to 6t - A 



^ 
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: : A proportional Sign, as if 2 Yards coft 5 Poun<ls> 4 

Yards will coll 10 Pounds, vUch I fet thus, 2 : 5 

: :4J 10. 
4/ Is a Sign denoting the Square-Root 
^ or ^T Is a Sign, denoting the Cube-RocA, and 
}/~ or \v the Biquadratic Root, 

Havir^ treated of the Definitions, theorems, Mrith 
tiicir Demonftrations, iSr. being the Foundation for fuch 
a'neceflarv Work, it is now time we fbould come to ex- 
plain the Subje£t itfelf> as it is a very juft Obfervation, 
tiiat Arts are more eaftly attained by Examples than 
Precepts. 
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J^f y whole Thing, or an Unit, may he con^ 
Jidered as divided into any Nurhber of equal 
Parts, which\ have their Name from the 
Number contained in that Unit. 
^^ As . if Unit be conceived, to be divided in- 
to five equal PartSy thofe Parts are cs^lXtdi. fifths ^ and af © 
thus Written t. " ^ - 

' And any Number of thofe Parts^ fuppofe three^ are 
thus expreffed, three fifths y or three divided by five, and 
thus written ^, and called a Fraction. 

COROLLARY L 

Whence it follows, that a Fra6lion is but a ^otient^ 
fignifying a Part or Parts of an. Unit, exprefled by a 
'Numerator as a Dividend^ and a Denominator as a /)/- 
T;//ir {See. Definition \$^ alfo page ii.) 

.Thus one feventh Part of any 7X/«^ is the ^otient of 
that T5b/w^ divided by yk/^«, which by common Divifion 
is exprefled thus, ^. 

Alfo 1. fignifies three fourth Parts of an Vnit^ or ^«tf 
fourth Part of /^/v^ L/«//j. 

C O R O L L A RY n. 

- As the Numerator is to the Denominator^j 
So is theFraftion to Unit. 

For. the Dividend is to the Divifor, . • 

As the Quotient is to Unit. 
Thus 4:5:^:1. 

C C O R O L- 



14. ^ Of Vulgar Fractions.' 

C O R O L L A RY m. 

Fra^tom having the fame Denominators are one to an« 
other as their Numerators. / 

Thus 4 : 4. : : 3 : 4 

For 3;4.::7:i?t ji-i 

A ^ T > by preccd. Con 

And 4 : ^ : : 7 : 1 ( "^ ^ 

Theref. f : 4 : : 3. : 4- 

C O RO L L A RY IVi 

As any FradUon is to Unit, » 

So is Unit to the reverfe Fraftion*' 
Thus ^ : I : : I : ^ 

For f^. i::4:7?byCor.2* . ' " 

And l'%'''A''7i ^ 

Theref. 4 : i :: i : ^. 

S -^C H^ O L I U ]Vl. 

Since it often happens, in reducing^ adding, fuhtraSi^ 
ing, &c. FraSfipnsy that they f^vell into too great Nu!n>i 
bers, which are more troublefome, and not fo manage- 
able as fmaller ones, therefore we fhall in the next Plaee 
Ihew the way of reducing them into their leajf Termsj 
cither before or after fuch Operations, as there is occafl-^ 
pn > which is done by the help of th^ foUowing 

P R ^ O 6 L E M. 

CJ^JVO Numbers being given^ td^find their greateft com^ 
-^ mon Meafure, (i.e.) 7^^ greaiejl NunAer that can 
divide both without remainder. 

r 

RULE. 

Divide the greatejt by the lea ft , and that Divifor by the 
Remainder^ continually, tilt nothing remain , and the. laji 
jDivifor'will be the greatejl common Meafure* 

Ex- 



. Of Vulgar Practions. i^ 

.Ex A MPJLE I. ^ 

If the Numbers beg 1 and 117, or iVt« 
The greateft common Meafure is 1 3. For 

f OpEiATIOK. 

91)117(1 : 
91 



Or thus 


, "7;i 


913 
262 

13 



26)9£(3. 

13)26(1 
26 



E X A M P X- B II. , 

if the Numbers bd* 468 and 846, 6r $i|. 
The greateft common Meafure is.18 > for 

Operation. 

468)846(1 Or thus 
468^ ' 846]! 

'378)4*68(1 46811 

378 3784 

90)378(4 90s 

360 ^^1 

x8)9o(S 
90 



Example III. 

If the Numbers be 5808 and 10080, or iVoV^, 
The greateft common Meafure is '48. 



C i Opera- 
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Operation. 



x8o8)ioo8o(i 
5808 

,4272)5808(1 
- 4222 



1536)4272(2 
3072 
. 1200)1536(1 
1200 



Or thus 

1008c 

5808 

^4272 

1536 

. J 200 

336 

192 

144 

48 



336)1200(3 

IQC8 >^ 

i9f 336(1 

J IQ2 . 

; : 144)192(1 
144 



I 

I 
2 

I 

3 

I 

I 



48)144(3 
144 



• • 



^ E X A M P t E IV. 

What is tlic gr^teft common Me^ure of ^^198 and 
871624? " 3 



Opera* 



1 

O/* VuJLGAR Fractions* ' ^7 



O P E R A T I O Nt 

46198)67x624(18 

46198 . ^ 

409644 

40060)46 198(1 
4 0060 

"^138)40060(6 
36828 

3232)6i38(x 
. 3232^ 



29o6)3"232(i 

•2906 



Or thus 
87J62413 
46198 t 
40060 6 
6138 I 
3232 I 
2906 8 
326 I 
298 10 
28 I 
18 I 

ID X 

8 4 



326)2906(8. 
2608 



518)298(10 
280 

18)28(1 
18 



298)326(1 
298 
28 



10)18(1, 
10 



8)16(1 
J 

. ^)8(4 
8 



Note* If I he /i^greateft common Meafwre^ the Numbers are f aid to be 
Prime to one another. 



G 



P R O P O S I T I O N L 

IV EN two or more Numbers, to find a common 
Multiply iQ tk^ia, ' 



C3 



RvU,t>r. 



j8 ty Vulgar Fractions.' 

-•RULE. 

Multiply continually all the given Numbers^ the Produ^ 
is the Number fought. 

Example. 

Find a common Multiple to 2^ 4, 5, 6 and j. 
Jnfwer. Thus 2x4=8x5=40x6=240x8= 1920* 

, -PROPOSITION 11. 

GIVEN two Numbers, ta find their leaft common 
Multiple. . 

RULE. 

Findfirjl their greateji common Meafure^ then divide by 
that Meajure eitljer of the Numbers^ and the ^otlent mul^. 
t'lplied by the other of thofe Numbers^ the Pradu^ will be 
the Number fought. 

Example. 

What is the leaft common Multiple of 16 and 24* 
Thus 16)24(1 

greateft C. M. =8)r6(2. 8)24(3xrt»48, //>^^w/:. 

P, ROPOSITIONIH. 
CT'O reduce a Fra£tion into Its leaft Terrns, 

RULE. 

Divide the Numerator and Denominator by their' greateji . 
common Meafure^ their ^otienis will be a T'ra SI ion equiva- 
lent io the former y and in the leaji Term^ 

Example L 

If the given FraSiion be t^ V- 

The greateji common Meafure is 13* . 

And 1 3)^ (7 t},^ gjven Fraftion in rt^ leaft T^rms. 
J 3)117(9- 
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£ X A M P L £ II. 

If the given FraSi'ion be l^lv 
"The greate/i commm Meajure is iS. 

And i8')468(26 ^^ -^ Fraaion in the leaft Terms. - 

. .18)846(47 : 

Note., d'ien tbegrtattfi common Meafore u l, tU TraBien it alrmtff «' 
the fmaBtfl Terms, 

C OR O L L A RY. 

A Fraiiiotif whofe Terms are even, may be abbrevi-* 
ated by a continual Divifion by 2. 
Thus |ll=i. 



F- aj 



384 I 192 I 96 
512 1 256 \ 128 



48 24 

H .32 



12 

J6 



6f3 
8I4 



You may alfo abbreviate a Fraction to its loweft Tcnn, 
if you will obferve this 

R U L E. 

JDivide the Numerator and Denominator (if they be loth 
even) by 2^ 4, 6, 8, &c. If the Numerator and Deno-^ 
tmnatar be me even and the other odd^ or both odd, tryfome 
odd Number, as 3, 5, 7, 9, &c. re^ea^this Divijion as 
often asycu can, Jo Jhall the lajl ^uotierit of the Denomina- 
tor be a new Numerator, and the laji ^ote of the Dc^ 
nominator y a new Denominator. 

E X A M p L E I; 

Reduce 7HI-S into its loweft Terms* 
..Operation. 



' 12 9 7 54 

i-_5i6ofi7ao|42.oi 60 I ill- 3 fr, fUof 1 



E X A M P L E n. 

Reduce %\\ into' its loweft Terms. 

Ope rati o »• 



4- y ? <^ o 

■7 5 60 9* 



But 



to - Q^ Vulgar Fractions, 

Biit the beft and general Way of reducing a FraSion 
to its loweft Terms, is by the greatcft common Meafure, 
V^hich we have exemplified alwve. 

COROLLARY. 

When both Terms have C3rphcrs adjoimng cut off 

taual Cyphers from both* 

Thus i%%%%=h for i\%%%%=l. • 

And il%%=h ior 451S§-^ il^h 

P R O P O S I T I O N IV. 
CJ^O reduce an Integer into an improper Fraftioiu 

C A S E L . 

fVh^e there is no Denoaninator affigned. 

' • V 

RULE. 

[■ Let the given Iixteger he a Nmnerator^ and Unit it$ 

] Denominator, 

\ • Tbus2:^Ti n=?:V, 17 = ^' 57=^-!^- 

For dividing by Unit does not dimiuuh the Faiue, 

' * c A s E. n. 

* Where there is a Denominator affigned, 

RULE. 

Multiply the Integer by the ajftgned Denominator^ thm 
Produ^ Jhdll he the Numerator. 

Ex A.M P L E I.. * * 

To re(luce 13 into an improper FraSion, whofe De- 
nominatorlhall be 12. - 

Thte i3xi2--jLj6^ ^gn is I is the required Fraaion, 

Example IL 
Reduce 39 into jkn i^iproper Fraftiw, whofe Deno- 

, minator ftiall be 29. _, 

Thus 



O/* VtjLGAR Fractions.' 2t 

Thus I2^=^i||, theni^-J-istherequircdFraaiom 
29 

£ X A M P L £ III. 

Reduce 3821 into an improper Frailion, whofe De- 
nominator mall be 684. 

Thus 2?il4l^=i^||f , thcn^^in is the re* 
004 

quired Fraftion. 

For 2613564 : 684 : : 3821 : i. 
And 2613564 : 684 : : — -^ff • i* 
Therefoxe ^82 1 = ^^'^'^f. 

Or 1821— »'"— 38^^x684._382ix684 _ tg.,;a» 
•* - '- 684x1 ~"~W ' ^^ 

PROPOSITION V. 
CT'O reduce mixt Frontons into improper ones* 

R U L E. ^ 

Multiply the Integer by the Denominator of the Fr^Sfionj 
and add the~ Numerator to the Prddu£fj fubfcribing thg 
fame Denominator. 

Example!. 
Reduce 5I into an inproper Fraftion. 

Thus i21i±3--Z£±3 J^2 3 ^^ required Fraaioiu . 

Example H. 
' Redu ce 47 j » "into an improper Fraflion. 

Thus f7x5+3,^23^M_,^, ^j^^ required FradioiU 
5 5 ' 

Example III. 

^ Reduce 36 J in to an improper Fra<ftion. 

■ Thus 36^=fe±2_£4i±3_^ 

4 4 • * 

For 



22 Of Vulgar Fjractions.^' 

For the * Vnit here is confidered as divided into 4 4quat 
parts. * 

Therefdre the Integers muft be multiplied by 4 to 
produce 4ths. 

To which ^fourths bebg added, the fum will be alfo 
fourths. 

P RO POS I T lO N VI. 

TO reduce an improper FraSfion into an Integer^ OX 
ndxt Fra^ioiu 

RULE, 

Divide the Numerator by the Denominator, and the 
^^tient will be the Integer y or msxt Fraifion repiireds 

Example I. 

( Reduce ^| into its whole or mixt Number. 
Thu8 -tI;5;I3. For 156 divided by I2=?I3. ^ 

DEMONSTRATION. 

For HI : jc : : 156 : 12. 
; And 13 : I :': 156 : I2* 

" ' Therefore ^11=: 13. 

£ X A M p t E n. 

Reduce ^ into its whole or mixt Noioiber^ 
Thusi^=s36i. 

Example in. 

Reduce ^^Wl to its whole or mixt Number* 
Thus iLL||==:i88TV 

, P RO P OS I TI o N vn. 

CT'O reduce a Fraftion into its Equivalent^ that Jhall 
•* have any ajjigfied Denominator. 

R U L"E. 

Multiply the Numerattr of the Fraffion hy the affignti 
Dtnomihator, and divide the Produif hy the Denominator 



of the fraction \ the Slutntiint JhaU b$ ths Numnfnior rc^ 
quired. 

* Example!. 

T'o reduce | into a FrafUoa, wfaofe Denominator is 1 2« 
Thus 22Hssi6,' and ^;^=9, then -h i« the required? 

Fraaion, or |=il22iL^=il2^~/^ 

12 12 

For 4 : 3 : : 12 : ^^^^^^s^ 

4 - 



X2 



Example H. 

'to reduce ii into a Fra^on whofe Denominator 
is 84. 

Thus 'UA—^ and ^=77, then U is the re- 
12 /* . 

quired Fraftion ; or, much neater^ 

Thus 4l=Hlll2i!f =I£)9M=rH 

84 84 

ExAMPLSin. 

To reduce I into a Fra^on whofe Denoininator is 56. 

iThus i=2l2*56--?)392_|| the required Fraflion. 

56 56 . 

C t) R O L L A R Y. 

By this rropojitipn^ FraSfions are reduced into their 
known Parts of 77;«^, Msafure^ tfCeight^ Coin^iic, As 
alfo into Decimals j Sexagejfinudsy &c. an^ the contrary* 

Thus II. = (3^=) ^y. 

And I Deg. = (22^=) 40'. 

Alfo A;Deg. =38', 10", 54'", 32"", fe^^-.. 



o 

XT* 



/// « 
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For ift. ^^; Dcg. =(2^=) 38' TT. 

• 3d. 4? Sec. =(4?=J5+' 

^ - 4th. A Thirds =(^=) 3^"''tt. «^^- - 

SCHOLIUM/ 
Hence alfo> to redifte a FraSfibn into its Equivalent^ 
that (hall hav^ any affignf^ Numerator. 

Example L 

To reduce I into a Fra^ion^ whofe Numerator h g. 

Thus I =: f_9__^^N ^a . 
^3)4x9 3)36 

For 3 : 4 : : 9 : ^^=^"—12. 

3 

9l/f Corollary is in Mr Jooei'i exceUett Tregtife, intitted Synopfia Palmari* 
ornm Mathcfeoi^ p, 93. ' ' . 

Example II. 
To reduce | into a FraSfioitj whofe Numerator is 21- 

Thus ^=1 1 — 1^^ — =-^^=:) li the required Frac- 
^ V7)8x2i 7)168 ^ 

tion. 

p R OP o SI TION vm. 

CT^O reducefT?£X\oT\& of different Denominators into their 
A- Equivalents^ which Jhall have the fame l^cnonin^Xor, 

RULE. 

Multiply all the Denominators continually^ for a com-^ 
tnon Denominator^ and each Numerator continually by the 
other* s Denominators for Numerators^ that is, all the Dc" 
nominators multiplied continually together for a neiu Deno- 
, minator^ and each Nufnerator hy all the Denominators^ ex- 
cept its ow^^: and the Produ^s are the refpeftive Nume- 
raters* ••/- • * Ex- 



1 
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Ex/IMPLB 1. 

Reduce \ and | into a cominoa Denomuutor. 



QPERATIOK. 

For 3x4=12 the Denominator eonunort 
And 2x4=8 a Numerator. 

likewife 3x4=12 the common Denom. as before? 9 
3x3=9 a Numerator, therefore J^* 



¥■ 



4- 



5 



Example II. 

^ reduced make '»* ***® **° 



For 



5x6^^:30x8=240 Denominator common.- 
^4x6=24x8=192^ a, Numerator, or 4|5- 
15x5=25x8=200* a^ Numerator, or Jf g. 
7x5=35x6=210, a Numerator, or \\%^ 



£x A MPLS 



r 
5* 



3 



5 

7> 



make 



as 
T7> 



i^> 



4-0 



m. 

or 



14. 
in* 






%9 



1 ^ X4X7 aa lit 

2X4X7 



For i '=i^^^7--4*_.i. f 41, II and || are the r^ ^ 
4x2x7 ^ *^i quired Fra<9ions. 

s 5X2X4 Ao ^o 



3 



Ex A M P L B IV. 

\ and A make ||f, HI and |||. 



fj_33<7XII I,, 

For n=5''5'<"^.|4j 



J - 7x5x11 

I 8 O X5X7 »8( 

I TT= =77 

I 11X5X7 J 



rlj, HI, anH If? arc the 
refpe^Sive Fraftiohs. 



Ex- 



«* 
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3 S Jl II 

4.-525 71 ^55155 



E X A MP ;l E V. 

i-t rhalcp +9 54-95 



3753 75 



3 »jt f so 
8 as Til J 



For 



3_3xiixi3X2ix55_495^95 

^ 5x11x13x21x55 

5^3X5X13X21X55^375375 
Tl—— — _ — ^SasaiT 

11X5x13x21x55 

, 6_^x5xiix2ix55_38^,5^ 

^13x5x11x21x55"^'*^^^**' 

x5xiLxi3x55_43a57s 
X5XIIXI3X55 ^"^'""^^ 



^'^ 



J zl— — 
Ji.7_l7X5XIlXl3X2I_as5a55 

';'jx«;xiixi'^x2i 



H 



their refpec- 
» tiveFraSi- 
ons. 



55X5X 

S C .H O L I U M. 

< Hence, to find tivo Integers, that (hall be one to the 
otlier as two given Fra^flons, 

-Svppafe the Fractions were | and |. 

Then f : f : : |t ; il by this^Propofition. 

fiut 41 : -i-l : : 14 : 15, by Cor. 3. page 14. 

'Ilierefore 7 :, f :/. 14 : 15. 

PROPOSITION IX - 
CT'Q reduce conipound Fractions into fingle ones. 

R U L E. 

Multiply the Numerators continually for a new Nume^ 
rat or, and multiply the Deno?ninators continually f</r anew 
Der.ominator. 

Example I. 

Reduce | of \ mto a fingle Fraftion. . 

l^hus 2x3=6 the Numerator ? t» = \ the required 

And 3x4=12 the Denominator v Fra£lion. 



Ex AMPLE 11. . 

Reduce | of -f into a fmgle Fradion. 



Thus 



f 
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ThusiM— ,v. • 

3x7 

- For if t ie- = A, t'len | of * is -f A = ? x A. 

Therefore \ of •* =l21i=5\. 

,3x7 " ' 

Example III. 
- Reduce | of $ of A of \\ of || into a findc Fraflion. 
'^]...o ^X4X5 xi6x8i __ 5 1 840 _ 197.0 1 

X iiu;» ^^ " — 9 ST 5 a 5 Ifi 5 7 5 • 

5X9X11X21x95 

PROPOSITION X. 

CT'^O reduce a Fracflon from one Denominator to another. 
■^ And this is either Afcending or Defcending. j. A- 
fcending. , 

Example L 
Reduce % of a Penny to a Fraction of a Pound. . t • 

Thus % of -xi of -i-Q. For id, is the tV of -^. 
. Therefore |. is the \ of x^ of Vcv 

' Then ^^^^^ , -sz^A^zzTig the required Fra(£UQnu • 
5x12x20 ^*^^ ^ ^ 

\ 

E X A M P L E n. 

Reduce || of a Penny into the Fraftion of a Pound 
Sterling. 

Forthe fame Reafons as above, that li. is the Vs of • 
5% of a Pound Sterling. 

So is W of T2 of .5%. 

Then ^3^^^^ ::=tt7V^ the required Fraaion. 
49x12x20 ^ 

Example III. 
Reduce 7 of an -Ounce Averdupois fPeight into the 
Fraftioji of an Hundred Weight. 
Thus -f of T? of TTi; of a Hundred. 

Then — * ^/ ^ s sjaT^i? th© required Fraftion.. 

D 2 E X- 



m 

^ 2S 'Cy Vulgar FIractions, 

E X A M P I. E IV. 

* Reduce ^ of a Penny Weight Troy into the Fraftioa 
©f a Pound Tr^^y. 

Thus f of a\5 of TT of a Pound, 

S C H O L IJU M. 

2. Hence we may reduce a defcending Fraftioflu 

^ PxampleI. 

Reduce -xtzis of a Pound into the f raflionof a Penny* 

Thus 4 )< 20 X.I 2 = 960. 

And iVo%=:f the required Fraition. 

Example II. 

Reduce ttVV^ of a Pound into a Fradion of a Penny » 

Thus 13x20x12 = 3120. 

And TTW5=iy the required Frafiion. As is mani- 
feftly evident, bemgthe convcrfc of Example 2. of this 
Propojition. 

P R O P O S I T I O N XI. 
'Tp^O find the Value of a Vulgar Fraction. 

: R U L E. 

Multiply the Numerator by the Parts of the next inferior 
Denominationy and divide the ProduSf by the Denomina^ 
tor^ the ^oiient gives the Value in the Parts you multi- 
plied by J and if after this Divijion any Thing remain^ 
multiply that Remainder by the next inferior Denomination^ 
dividing the Produ^ by the Denominator as before \ andfo 
pfoceed till you can bring it no lower ^ and if then any 
Thing remainy fet it for a Numerator over the former De- 
nominator. 

^ Example I. 

• What is the V^ue of | of a Pound Sterling ? 

Thus . 
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Thus ii^=.i|2 =i5j. the requuwl Value. 

Example II. 
What IS the 4^ of a Pound Sterlings 
Thus ^7x2o_3^^ \ 

19 
And 19)340(1^ Shillings 

150 -' 

17 Remainder 
12 next inferior Denomination, 

19)204(10 Pence 

J9 

14 : . . ' 

4. next (or loweft) inferior Denomination 

Is r - 

Ex AMPLE IIL 

What is the Value of | of a Shilling* 
Thus 3 

12 Pence 

Example' IV*. 

What is Ae Value of | of a Penny ? 
Thus 7 

' 9)28(3/^^- ^• 

I fo id. ziz id. 5- 

D-3 . ^'"' 
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Example V. 

What is the Value off of a Poimd Trij \ 
Thus 2 

li 

9)24(a 

i8 

ao 

9)tao(i3 
117 » • 

i 

9)72(8 
72 

So that |Z(. ?r0jr =:2«a(. 13^' 8|V« 

Example VL , • 

Whdt is the \\ of iiC. 3«r. i6^> Avcrdupois 
Weight? C. qr. li. 

Thus u 3 16 

A- 

■ I' . 

1332^ 
18 

10656 

1332 /J. C. ^n 5. 
29 )23976^ 82611=7 I X4II, the required 
22 Remainder. , [Value 

Example VII. 
What is the Value of | of 13/. xSs. dd. | ? 
' Thus 
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Thus 13 18 61 

. _i ^ 

6) 69 12 81 

E,X AMPLE Vni. 

What is the ik of 19G. 2fr. iii!J« 

sC jr. /^. 

Thus 19 2 II 

II ^ - 

12) 215 2 9 

17 3 24 A the required Valuft! 

Example IX. > 
What Part of a Pound Sterling is I of I ? 

Firft I, of 1= J?. For -^^Is^lf by Propojition q\ 
Therefore I of i =17. 

Example X* 

What is the 4 of 13^1? By^hferving the Operatiofl 
as in the above it is 8^ oq. fr I think from what I have 
here delivered, it will be eafy for apy one to find tiie 
Value of any Fra^ion J and the Reafon of my dwelling fa 
much on this laft Propofition, is» I have found it to be of 
good Ufe tQ Begimiers. , 



T 



PROPOSITION ♦xn. 

O find of what Whole any propofed contra^lNum^ 
her is any Part or Parts I 



% U L E, 

Suppofe tbf FraSfion ifivertedy and thfti work as in tU 
Jafi Propofitim* . / 

Example !• 
What is 15J:. the i of? 

Thus 



f, » 
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3 

So 15^* is the i of^ox. 

Ex A MP L E 11- 

What is ijs, 6d. the ^ oft 
7 )7 >oo o c 

/. I 00 o 

So that lys. 6d. is the t of lA 

( ' ' . - • 

Example III. 

\Vhat is ZC. 20. 5 /J. i^iz. jihc H of? 
Thus ...3 2 s 134 • ^ ■ 



6 for |xts=3— 2 



21 I 7 o . 

- . . ' 4- 

ii)«5 -i o 



•-» » 



^ 7 ^'>Q o the Anfwer. 

. 4 

Example IV. 
What is the 3?. lib. ^oz. Vt the if of ? 

^. lb. oz. 
Thus 3 I 5A 

7 .. 
5 I 9 5^T 



16) 16 000 
1000 



So that 3 J. lib. 5<?z.VTis thc^l of a Hundred Weight 

PRO- 



T 
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PROPOSITION XIII. 

P find what Part or Parts any contrail Number is- 
cf any other of the fame Kind. 



RULE. 

Lit both the Numbers be reduced to the leqft Nafne founds 
and make the lejjer the Numerator^ and the greater the De^ 
nominator of a FraSfion^ which fo done reduce it to its leaji 
Name* 

E X A M P L E I. ' 

What Part of 4/. 6 J. 8<s?. is 2/. 3 J. 4^? 
Thus 



2 3 . 4 = 520 



ana t-s-?^ =s i- 



And 4 6 8 = 1040 

Therefore 2. 3 4 is i- of 4V. 61. 8df. as is felf- 
evident. 

Example n. 

What Part of 11/. iij. jo^/. is6/. X3>. %dl 

U d^ d* d^ 
Thus II II 10 = 2782' 8o» • 

And 6 13 8 = 1604 
Therefore ^Vx is the Anfwer. 

C O R O L L A RY. 

'Hence iftight the Parts be foimd in Meafure, Weighte^i 
Quantities, Time, fisff. 




A D D r- 



<' 




ADDITION. 



P R O P O S I T I O N XIV. 

IF the Denomiiiators are not equal, they jnuft be re- 
duced to fuch as have equal ones ; then by this 

RULE. 

The Sum of the Numerators fet over the common Deno- 
minator Jhall be the Sum of the given Fraftions. 

D E M O N S T RAT I O.N- 

As the Denominators contain the Number of Units 
the Numerator^ have, ^ (by Definition. 15, pag. 4.) fo the 
Numerators are only to be added ; and becaufe that can- 
not be done, except they be homogeneous, (by Defini^ 
tion 9, pag, 3.) fo they are brought to the fame Deno- 
minator. 

Case I. Example I. 
Add I and |. 

Thus 2x3=6 the Denominator. 
2x1=2 a Numerator: . 
S X I =3: 3 a Numerator. 

Then2+i=|tbeSum. ^ 
* 6 

Example n. 
Add i to |. 

Thus 4 X 5 rz 20 Denominator. 
3x5 = 15 Numerator. 
4x4=: 16 Numerator. 

Then li±£^=H=:i|^ the Sum. 
20 



Example IIL- 
Add I, A and ||. 



Thus^ 



--1 
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Thus 7x11x31=2387 a common Denominator. 
*2xiix3i=:682 a Numerator. 
5x7x31 =1085 ^ Numerator. 
19x7x1 1=1463 a Numerator. 

Therefore ^±±J:^lk}^^l^^^-,^, the re- 

2387 

quired Sum. 

Example IV. 

Add 141 to fill. 

Thus 4i5x5326=r22i0290 Denominaton . 

415x31 19=1294385 a Numerator. 

1 1 3x5326=60 1 838 a Numerator. 
Therefore 60x838+129 4^^^^^ ^j^^ ^ -^ 

Sum. ^ 

Case II. Example V. 
Add 13 to 21 t|. 

Thus i3-j.2irt=344i the required Sum. 

* Example VI. 

Add544to26r |^f?|. 

Thus 544+ 2^6i|f 111=8051^441 the required Sum. 

Case. III. Example VII. 
Add A to 47. 

Thus 47-f-rT\=2M-7TT the Sum required; 

Example VIIL 

Add lit to 429. 

Thus 429-f.H=429il=429m the required, Sum. 

Case IV. Example IX. 
Add 6 i to 34j|. _ 

Thus 6-j-34=4o. 

And .4+|=Mi=:rj=iTV 

10 , ^ 

Therefore 404-115 =:4i7*^ the required Sum. 

Ex- 
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- Example X. 
Add 27} to 3 1 It. 

Thus 27+31^58. 

And 5+H=2i+iiZ=?t|=i,y7, by Cafe i. 

Therefore s84-ItA=59t% the Sum required, 

£ X A M P L £ XI. 

Add 287, 59t\ and 64 jf- _ ' * 

Thus 28 +59 -1-64=: 1 51. 

And f +A+tI = i^V7, by Ex. ^. Cafe \. 

Therefore 151+^^^=1525^^ the required Sum. 

Example XII. 
Add 871 I 
94t'z 



4621 



6 
II 



43^ H 

Thus 871 +044.46214-432=6018. 
And I + A + T7 + ix + li reduced to a common De- 
nominator, by Fropofttton 8, Ex. 5; is tiff l|+iHH| 

ifflT^^T. + fST^iT+T^T-ff^T^ ¥»5T4T =2-ffTT7ay anU 

2||||§|+6oi8= 6o2o||||§f the required Sum. , 

I have infifted the longer on this Cafe, becauie it is 
moft in Pra)£tice, and fome Care \o be had in the Re- 
duction, which I would advife the Reader to be well ac- 
quainted with before he proceed to Subtraftipn 5 he^vill 
then find ho Difficulty, but what he will eafily furmount. 

Case V. Example Xin. 

Add TT> -rrj tt> tt> -tiy tj' » 

This requires only tlie Numerators to be added, for 
the Denominators are all a-like, and to the Sum. of th« 
IMumerators fubfcribe the Denominator. 

Thus 3+4+5+6+7+9 -\%- 3 .!, the required 
Sum. * . ' .Ex- 



r' 
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Example XIV. 

.riua T"JT> TT15 T/Tj iJT* 

Thus x8+aiH-53+xi6^,,,^^^^^ 

131 

EXAMPL,E. XV. 

Add I to |. 

jL or "p * V * * 3' * ^* 

And J-j-5 • 5 • • 5+2 '2. 

Butl±^:i::5+2:2." 
9 . 

Therefore ^+1 : | : : S±^ : ^ 

9- 

C6nfequently f + 1 =ii*= ^. 

This is the Demonjiration why there muft be a coni-« 
mon Denominator before Addition can be had. 

Case VI. Example XVL 
Add it to 4 of |, 

Firft I of I muft be reduced to a fingle FraSion, by 
Propofition 9.. and it is ||=:|. 

inenay-j-^— . — - — 7 — 3,-1-5 r=;i a i^j oy jc.r. i, 

210 

EXAMP.LE XVII, 

Add iH to! of -I off. 

Firft 4 of I of -I =f?, by Pr^j^. 9. 

And ^H+H=2532±9433-4|96|, by C^/, i. ^ 
- , 18072 

Case VIL Example XVIII. • 

Add I of a Pound to i of a Shilling. - ^ 

£ Thu^ 
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Thus 1 of a Pound is r=t of ^-q* . 

And 1^^= V = 'y , by Scholium to Prop. 8. 
1x5 

Therefore J+ V - Iite:£:i|i.=:i6i, the required 

Sum. 

Example XIX. 

Add II to I of a Shilling. 

Thus I of a Shilling is =1 of aV 

Then -| of ^'o = tts ^- and 

Therefore -^ + J _ 3^0+20 ^' ^ |o _ . |/. ^^ ^g. 

480 
quired fum. 

It would have been the fame if we had reduc'd ^L to* 
the Fraction of a Shilling, by the Scholium to Prop, 8. 
which is found to be = V^* 

Foriof.'. = 3x20^.^o^^d V 4.5^360 + 20^ 

4 2+ , 

W=I5J;I=IS^' 10^. ^ . * • 

Theretbre i%L z=it$s, -| = 15 j. 10^. 

C A.s E VIII. Example XX, 

Add J of! to -I of J. 

Thus I of 1'= H, and | of | =r |4. . I 

Then i| -j- 1^ r= p^y*" = i Vo the required fum. 

1 

EXAMPLE' XXI. 

Add I of -rV of f's to H of 4|. 

Thus I of A of ^;s—-i-ii i and |j of 47=^5, hy 
Prop. 9. Then by Ca/e 1. 0^ ^.^'f =:|||§J|. 

Case IX. Example XXII. 
Add 24 and i2|of |. | 

Thus 24'+12=i:36i 

And 
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. 2x3 
Therefore 364-^ = 36 J- the Sum. 

» 

E X A, M P L E XXIIL . 

if 

, , Add igaud 7I off together, ' '' 
Thus 19 + 7 = 26. 

Then 267 is the Sum. 

X A s E ^ X, Example XXIV. 
Add \ of 95 and ^ of 14 together. 

ThusjofV = V- . ' 

AndJ of ^4=:V- 

Then V + 'l=--a=43'4 = 43i^ ^^^^ Sum. 



Example XXV. 
Add \\ of ICO and i of 105 together.' ^ 

Thusiiofi^?z=:-i-'?2. ':. 

• -And4of-iq=:^|. 
, Therefpfe -i^^l+^-^l — ^-ilS^: 170 A the ^um. 

Here the Reader may obferve, that if any of the Fmc- 
tions to be added be compoxind ones, they muft be re- 
duced to fimple Fra<Sions, which is eafily done by the 
Rules of Redu<ftion, and then to be added. 

I fhall only give,, another Example or two, ma Me- 
^od fomething different from what I have laid down, 
and then make a Tranfition to Subtradticn/, 

P R O P O S IT I o K :^v. 

To add to any Fraftion any IVt or Parts of the 
fame Fraflion, 

RULE. 

Add the Denominator to the Numerator of the Fronton 
exprejjing the Part or Parts to he added ^ and that Sum 
multiply by the other Numerator^ and this Jhall he a new 

• E a _ Numerator'^ 
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Nutrurator ; then multiply the-fwo Denominators t 
and the Produil is a new Denominator. 

Example I. 

To I add J of theYime l- 

Thus 4 + 9=13, and 13x3 = 39 Numerator. 

And 5x9 = 45 Denominator. 

Therefore *i=Yi tlie required Sum. 

Ex A M P L E n. 

Xo vy add i pf die £ime fy- 

Thus 4-|- 5 =: g, and 9x11=99 Numerator. 

And ' 1 7 X 5 =: 85 Denominator. 

Iheretbre ||=i bJ tlie required Sum. 

" Example III. 
To |/. add I of the feme |. 
Thus 5 If 3 = 8, 'and 8 X 3 = 24 Kumflrator* 
And 4x5=20 Denominator. - ' : 

Therefore -i3 = i/- irxil. 4J. 
For i5J.-l-9i. = 24r-=5i/. 4/. 



SUB- 




SUBTRACTION. 



""^^■■i"^ 



PROPOSITION XVL ' . 

IF the Denominators are not equal, they muft be're- 
duced to/fuch as have equal ones, managed as in Ad- 
dition y then by this 

.RULE. ' . 

ft 

. 7'he Difference of the Numerators^^ Jet over the common v 
JDenominatory'Jhall be the Difference of the given FraStiom*^ 



Case I. Examp l'e I.i . * ^^ 

' Let I be taken from f . ' ^"^ '^ 

/ D E M O N S T R A*T I O N. 

For I : I : : 5 : 2, by Cor. 3, pag^ 14, 

And|-*-| : I :: 5 — a : 2. 

But 5^=1^ : I : : <rr^7. : 2. 
9 

^ ' Therefore^— t:|::;|n?:-|, . 

9 

Confer. 1—1= l=:i=:l=^. 

9 

Case II. Example II. 
Fr6m I take 1^ 

Thus 6x3=18 Denominator^ 
5x3=15 Numerator. 
• 6x1= 6 Numerator, 

Then ■ ^ Q.- =s:y\ = xj as is evident from Example u 
18 




in Addition. 



E3 



Ex- 
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Ex A M P E E in. 

Take f from |. 

•• - • "Thus 7x^±=6'3 Denominatof: 

7 X 5 = 35 a Numerator. "^ 
3x9=: 27 a Numerator. ' 

Then 3^7^? = 
63 



=/j, Anfwer. 



C A s E III. Example IV. 
From 34 t| take 13. 

Thus 34 — 131=21. 

And TT— 0=;:t7-' 
Therefore 21 41 is the required Remaindei:, as is evi- 
dent by Infpeftibn, and Example 5* in Addition being a 
Proof thereof. 

E x,A;M p l e ¥.• 

Ftom 29 TT take \%. 
Thus 29 A — 18 == 1 1 TT the required Reniainder, * 

Case IV. Example VI. 
From 47 take -A-. 

Thus II — 3== A Numerator. 
And47— -i=:46.' 
-Then 46 TT is the required Remainder. 

Uotc^ When yoa would Siibtrtift a Vulgar Frafbion from an Fnttffcr or 
whole Number; firft fubtra£t the Numerator from its Denoroinatory 
and the Remainder i«a new Numerator to its Denorrinator; then carry* 
1 to be taken from the whole Number, and the Remainder b the re- 
quired Fradiion. An Example sr two will render this very familiar. 

Example VII. 
From 67 take \\* 

Thus 1 9 — 1 3 = ;f 5 Numerator. 
And 67-^1=66. 
♦ Therefore 66/9 is the required Remainder. 



Ex- 
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^ ' ' • ■• • ' ' - - 

Example VIII* . . 
From 429 take |J. 

Firft49— 3i=;4|. ' 

And 429 — 1=428. 

Therefore 428 1| is the required Remaindpn 

Example IX, 
From 41 T% take 34|. 

Thus 41 — 34=7. 

/ma T5 — \^^^ =^ 50 = ¥• 

Therefore 7 — 4s=:645 the required Fra£lion> as is e^ 
vident from Ex. 9. in Addition.. 

Example X. 
From 14 f take 12 f . 

V Thus 14— ^I2=r2. 

15 

^ Therefore 2 t 5 is the required Remainder.. 

Example XI^ 

« 

From 81 1 take 49 f. 
Thus 81 — 49 =32. 

Therefore 32 +-sj= 32 ^, the required Remainder. 

' G^A s E VI. Example XIL 
From 13 1 take |. 

' * Thusf_|=9ll?==,v 

24 

Then 13 — ^^a':^ = 12 %\ is the required Remainder, as 

is manifeft from the Note in Ex* 6. above. 

Cas]^, 
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Case^VH. ExAMPtr Xni, 
From tJ take t of I- 

Thus. I of I — it- 

Then H— i7=2^v^=^=l7| the required Itc- 

378 
mainder. 

Case VIII- ExA.MPtE XIV. 
Take! of I from I off. 

Firft^of |=i|. 
And I of 1=^. 

ThenA-||=^^i=^:;=7l^ = T|^==^ the ; 

5+0 

required Remainder. . 

E X A M P t E XV. 

From I of I take I of A 

Firft|of^=ff. 
And|of A=:||- 

Then |f-.||=:iiH=252=: HIS =:f?| the re- 

3080 

quired Remaindm*. 

Case IX. Example XVI. 
FrcMn i and | take i and 1%. 

Firftjand|=§±?=||. 

' And i and ^'^=^^±25=^. 

80 

TKpnlZ — 'iA* 1704 — 1360 ^4.4. 43 thpV^- 

. men Tt-— ^15 s:^ ^ — >-y^^;iiT7g> ^ne re- 

960 

quired Remainder. 



Example XVII. 
From I and | take | and A, 



Thw« 
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,Thus|and j=i2±Z=l?. 
21 

55 

Then i? — 1|^ ^^ = ttVj the required 

"SS 
Remainder, 

If tliefe Examples be well underftood, the whole 
Bufinefs of adding znA fubtraSling {^uigiir Fraifwns lyill 
be eafy j which - 1 think really much more difficult to 
perform than either MultipJication or Divifion> as will 
appear by tiie next Propofuians. 



MU L- 




MULTIPLICATION. 



PROPOSITION XVII. 

TO multiply one Fraflion by another, multiply the 
Numerators into one another, and likewife the 
Denominators, thus f x i = I = -j. 

DEMONSTRATION. 

• Tliis is alfo Divifion 5 for to multiply | by 45 is the 
fame as to take the half of | Parts ; and therefore if f be 
inultiplied by |, we muft'find a third Parts of 4 Fifths ; 
then 1^* being the Dividend, it muft be divided into as 
many -equal Parts as the Denominator of the Multiplier 
hath Unities, viz. 3, and that Part mult be multiplied 
by tlie Numerator *2. Again, if | be multiplied by fit 

will will be '^^— =:-A=if by the 2d following L^m/w.. 
. • 4x3 

And t\ : T I • • 6 : 8 by Corollary l-pag. 14. 
That is t\ ► t- ^ 3 ' 4« 

Therefore 4 x|=Ta=i by nature of Proportionv. 

S C H O L r U M I. . 

Seeing this is Divifion upon the Matter, it appears 
why the Product becomes lefs, therefore the Produft of 
two proper Fraftions riiufl: be lefs than either of them. 
Thus I X 7 = It J and 4 r is lefs than either | or -f . 

For I : 4 >: I : i?, by the Nature of Multiplication. 

SCHOLIUM n. 

The ProdtwS: erf any Quantity, multiplied by a proper 
Fraction, is always lefs than that Quantity. 

For in multi{)lying by an Unit, the Product will be 
equal jtQ tlie Multiplicand. 

- But 



r 
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But a lefs Multiplier gives a lefe Produft. 

Therefore multiplying by a proper Fra<9:k)n (/. e. by 
lefs than Unit) the Produ<Sl muft be lefe than the Mul- 
tiplicand« - ^ 

Note^ If n-iixt Fradions are to be muldplied together^ reduce them to 
improper ones. 

If compound Fradions are ^o be multiplied together^ reduce them to 
'fingle one*. 

If one of the Fadon be a whole Number, it muft be made an im- 
•proper Fraction. 

But before I give Examples in multiplying Fraftions one by another, ft 
will be necefTary, in order to give tlie Learner a clear Idea of the Rea» 
fon aad Certainty of fuch Kules, to premife the two following Lemmss* 

L E M M A i 

To multiply the Numerator, is to multiply the Frac- 
tion; thus 3215=;= 1x3. 

. For 5 : 2 :.: 3 : ^2i^. 

And 5 : 2 : : I : |. 
Therefore i : | : : 3 : 1^- 
But I :|:: 3:1x3- 

Therefore 3213 =1x3- 

5 

LEMMA n. 

The Terms of a FraSion being ^lultiplied or divided 
•^y the fame Quantity alter not its Value. 

Thus^^J=|. 

2X4 

For 2X3 (==6) : 2x4 (=8) :: 3: 4* 
Therefore J Hz:?. 

Foij Y- : V : • 10 : 15, bf Cortuary 3. pag. 14. 

But "j" : V : : 2 • 3- 

Therefore 41 =|. ' Seeing 
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Seeing (I hope) I have fully explained the Nature of 
Multiplication, and demonftrated its Rules fufficiently, 
it will be proper now to give fome Examples. 

Case I. Example I. 

• ' 5 1 

Thus |x|=;r5 = | the required Produ6t. 

Example II. 

Multiply 41 by jf . 

Thus 11x18=1198. 
And 17x37=629. 

Therefore ~ ^ i?=^l| the required Produft. 
17x37 

Case II. Example III. 
» Multiply 12 by 3 1. 

Thus 3 1=1211+3:=- byp,^.5. 
Then - '^ - = ^1^ = +3 i the required Produa. 

. Example IV* 
Multiply 171 by 56 If. 

Thus 56-fl=:^^^7^-i-35_.A°". 

'Then £2i^lfZH =:£iUi|a _ g6j5o - f { die required 

Produft. • 

Case III. Example V." 

Multiply n by f. 

' * 

• Thus H^i— y = 71 the required Produa. 
I X7 ' ^ 

Ex- 



r 
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Example VI. 
Multiply 151 by 411. 

thus l^^Ul =ri^|H = I J9tI4 the required Pitt- 

I XI2I 

Case IV. Example . VU. 
Multiply 17 f by 47. 

Thus 171 = i222±Ss:ii|. 

9 

And I5?X47 — Z4i| = 825 1 the required FtoiuSk. 
9.x I * ^' ^ 

Example VTII. 

-Multiply 51 If by 13. 
Thus 51 II = i^x2y+23 _ r^ 

And Il'<!12e = JLiio| -: 674 sf, the required' Pro- 

dua. 

Case V. Example IX. 
Multiply 1 1 1 by 3 1. 

. Firftii|=:iLi3+5=i|. 

And3| = HZ±isi:^?- 

Then 3+^^=: m = 42 ^, the required Produft; 
3X 7 ^ 

Example X, 

'Multiply 17/. iss^bfijL i^s. 

Thus 17I by 17!. 

- Th en 1 7 J = i22ii±3 — zj. 

F Thcrcfbrd 
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Therefore ^^T^^^-^M—XiSil^c rcquircdProdua. 
4x 4 

Example XI. 
Multiply 584 JH by '8ifJ. 

- Firft5S4iH=^52±2^^H±i!7:— itafij: 

Therefore ^s^^iH x '-^^ = ^*-^^'iggt = 47?Oo4SSt 
tiie xequiftd Produa. 

» • 

Case VI. E x a m p is 2. XEL 

^ ^ Multiply 17^7 f. 

■ I 

Thus lyf ^ i24Z±3 -:: ii|. 
And iiix^ = ^ = 9 H> the require* Produft. 

' Ex AMPLE XIU. 

Mukiply 5 } by f • 

Arid i|x^ = TT = 3t the required PsoduQ. 

jC A s E VII. Example XIV. 
Multiply II by 37. . 

Thus ^ xli = Hi == 12 }, the required Produfl. 

Example XV* 

Multiply f by 39. 

Thus Ix^l = -^ = 27 f , the required Produ£b 

This being the fame as Cafe 3. I fhall not infift any 
more on it, feeing fuch Operations are evidently eafy by 
Infpeftion, and therefore ihall proceed to 

Case 
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Case Vni. Example XVI. 
Multiply |by ii|. 

• And ^1 X ! = -41 = 4I?, the required Prodiia. 

•* .■••■• 

' ' EXAM^PLE XVII. 

Multiply -{4 by 1711. ^ , ' 

•Thusi7H=liilZ±il = 4?- 

27 

And ^^yH zx^^z=: i4l|f, the required Produa. 
This, being the fame as Cafe 5. (hall not 'trouble the ' 
ReadeivWith any more in this C^e. 

Case IX. Example XVIII. 
Multiply I of 4 by | of 4* 

Thus.f ofi=;T\=:-^ 
' And|of.|=:i§ = f. ^ 

Then -AMI ^iH^tI 
SoWizss-^^^ the required Produ<a. 

Ca8b X. Example XIX* 
Multiply I and i by | and tt- 

Thu8|and| = ?l±£Z = -J|. . 
• ' 45 

' And land Ws^Steisslf. ^ 

33 

then Jl xf f = HH = 1 iv^i the rc^cd Produa. 

^ Q^UES^ ION. 

^ What Number is 7 of 21. 

ThusVx^=V=6. 
For I : 7 : : 21 : 6. 

Hcre^ you (ee^ is no DifHculcy in managiiig Vulgar Prt^Mit in MuN 
dplicaUoOy if ib thttvoa obierve the Method of reducing, them as wtt 
^^%]ik Addition tai Subtratium, 

F 2 DIVISI- 



DIVISION. 



PROPOSITION xvin. 

V 

To divide a Fra<Stion by another, as f by |. 
Invert the Denominator, that is, make it f^ 
then multiply the Dividend by it, and it's 41 which is 
theDivifor; 

DEMONSTRATION, 

Becaufe the Divifor is to the Dividend, as Unity to 
the Quotient, then. the Dividend will be to the Divifor^ 
as the Quotient to Unity; and if the Fractions be brought 
to the fame Denommator, feeing they are eqtral to the 
Quotients from the Divifion of the Numerator by the 
Denojninator, the Numerator of the divided Fraflion 
will be to that of the dividing, as the FraSion divided to 
the one dividing, and.fo the Numerator of the Dividend 
isto that of the Divifor, as the Quotient to Unity; where- 
fore the Fractions being brought to one Denominator,' 
the Numerator of the Dividend is to be divided by the 
Numerator of the Divifor to obtain the Quotient, and it 
will be tI« Therefore for -the Divifion of Common 
FraSions, this is the 

RULE. 

Multiply the Dividend by the Divifor^ s reverfe PraStL- 
Off, or which is the fame, imagine the Terms of the Divifor 
changed, then wvrkas in Mtdtiplication. 

Example. 
Thusf)|(=i3 = f = i|. 

• Thatisixf = tI- •. 

For r : i : : I : T5- 

But I : I : : I : i by Cor. 4. pag.^ 14. 

And I : I i : i : tI* 

There- 



•'^ 



Therefore |-rl = tI, by the Nkture of Proportion. 

If either Divi^snd or Divifor be whole or mxt Num- 
bers, or if both be mixt Numbers, reduu them to im- 
proper Frtf^ous. 

If they are Compound Frafbons, reducg thim. t0- 
Jinzle ones. 

If the Ffaflidni are of one Denomination^, 

Then, caft off. that D^ominator, and divide the N^^ 
meratoru 

Becaufe FraMon$ having tfae bxat Denominators^ are 
as their Numerators^. Cor* 3. pag: 14. 

S -C H O L lU M.. ' ' \ 

The ^ottent of any ^nantity divided by 7^^p:oper 
Fra&im is always ^r^^/^r than that Quantity. J 

For m dividing by I7»//, the ^otient will be ecpfaf tot 
the Dividend* 

But zlefs Divifor ffvessL greater ^otienfi 
- Therefore in2/W5i«^by z proper Fradfion^ (that is^ 
by lefs than an Unit,) the'Quotient muft be greater than 
the Dividend* 

Qr thus f ) ^ (=: 4S = T> and I is greater-than f • ^ 

For I : I : ; f : 4,. by the Nature of Divifion^ ' 

And I : 7 : : I : f by Alternation* 

But I > I, therefore I > !• '^ 

Note, >^ and < are Jigns Jignifying greater qndUJfer^ 

Cass'L Example L 

Pivide \\ by |. 

Firft invert the Divifor f and it vriU be !► 
Then i) 4 J (as H = i i the C^iotient required. 

\ Ex A MPL E n. 

Divide f by f ' * 

Thua i) I (= 14 = I i'c> the Quotient requfred, 

>F-3 Case 
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' . 

C'A s e' 11. Example. III. 
Divide 43I by 12. 

Thus 43 i = 122i5±£ =: ^-y tien Y inverted, 

AndT5)H^(=-3o = 3l> the required Quotient,, as 
is evidwit frcwn Caft 2. Ex. 3. in Multiplication. 

Example IV, 
Dhriae 96607T by 171. 

mr^, y-Z at q660X7I+2I 6858>t 

And i7iorder'd=:-^. . ,A 

Then t|t)^^^^(==57.tK the required Qtiotient, 
as appears from Multiplication. 

Cas.e m. Example V. 
Divide 7 f by -f. 

1 nus 7 T = — z — 5=^ T* 
• 7 

And |)H(=^ = ^i' the Quotient required. See. 

Multiplication^ Cafe'^» 

Example VI. 
Divide 139 AVby 4lf' I 

Thus XVi-fi^^:-^^ ' — — — TTT 

^^ 121 121 I 

And 4i4)^^^(= 15 1> the Quotient required. i 

Case IV. Example VIL 1 

Divide 825 is by 47. 

' ThenV7)^(=^*"=^7v>tfaerequiredQuotienfc 

i 

Ex- 
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Example VIII. 
Divide i6 A by 4. 

This i6A = -^^Hii±2=:!26±2^i2|. . 

II ,11 

Then i)T^(= ^ = \-h^ the requfred Quotients 

Case V. Example K-^ 
Divide 4a A by 34* 

21 21 

And3| = 3Hm_H+5 = V. ' . 

Then i?)S|4(=^f|| = ii|, the required Quotient, 

Example X. 
•Divide 19 if by i\\. 

Thus i944 = iiHi2±ii=3i2±Il=i4|. 

Ana 77. _ — __ 5,. 

Then H5)-?7^=-|^il=24ij the required Quotient. 

% 

Case VI. Example XI. 
Divide 17I by ^. 

Thusi7| = l7E±3=!5±3^3s, 

5 ' 5 
Then |)*|(= -^11 = 31 Hj ^be Qtfotient required. 

Example XII, , 
Divide 2911 by 41- 

13 13 

Then Hi^(=^^^TU7 = 66x11, the required Quo- 
tient. - Case 
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Ca3e V|L ExAMPts iaiL 

Divide XT by J/. 
Thus tt)It(= nlr, the required Quotfent. ■ 

ElTAMPI^fi XlVr 

Divide It By 19. 
ThuaT^)tt(= «T5i, theiiequirad Qjiotfcnfc, 

Cask Vin. Example ISf^ 
Divide \ by lyi* 

' ThusI7i=lZ2i5±I=^• 
Then 7t)|(= 77t» ^^ required Q^ent.- 

Case IX. Exambxe XVL 
Divide | of f by {. 

And f }!(= Ii» the required Quotiont. 

Example XVn. 
Divide -f of A and | by |* 

Thus4ofTt = 77- 

Then I)||t(= ff i = if^, the Quotient, aiid fi» 
ady compound Fraction. 

A Q.U E S T I O N. 

Whit Number does 6 jcontain 7 of ? ^ 

Thus ^ inverted is i and |)1(^J =: 21. 

For 7 : I : : 6 : 2i« 

Or 2 : 7 : : .6 : 21, Anfwer. 

By yf/iaX has been done, may be performed all vKixi' 
tf!&[ ijf AdJitionSy Subtra^umsy Multiflica^ofif v^ Divi- 

fans 
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fions inFraftions. The Reafon why- 1 have taken the 
Numbets fo fmall in the foregoing Examples, was on 
purpofe, that I might riot |)erplex the Mind of the Learn- 
er, fince -little" familiar Examples are fuflicient, and 
niore proper to enlighten tlxc Underflanding than larger . 
ones. 

Methinks it would not be improper, if we come riow 
to put tlie preceding Rules into Ufe, and explain a little ', 
the Nature of Fractions in anfweiing Quefllonsr 

But before I begin with Queftions relating to Propor- 
. tion, as in the Rule of Three Dired, ^c. it will be re- 
^luftte to premife. the following Propofition, which will 
be found ufeful in Queftions of other Kinds. 

PROPOSITION XI3t. 

WHEN Number is applied to any Quantity,, then 
, that Quantity doth, or is imagined, to contain 
{o many equal Quantities of the fame Kirid, as the 
Number applied doth contain Units ; fb that of Quantir 
ties of one Xihd compared together, when the one i^ 
faid to be one Numbef, the other another Number, the 
cxpreffihgand naming of the iJ^?//^ which is between 
them, is nothing but to find a Number, which fliall 
have fuch Ratio to i, as of the two Numbers applied 
the greater hath to the lefler, which in confideration 
th^ the Comparilbn required is to i, if of the Numbers 
applied you divide the greater by the leflfer^ the Quoti- 
ent win be the Number you defire,. exprefling the Ratio 
demanded ; and is named by faying the Number found, 
addii^ this Word time$^ if the Quantities compared be 
in the greater Inequality ; but if in the leffer with this 
Word under put before, to make Diftinflion of the one 
and the other. 

Ex. A M P L £. 

3 to 2 is I J timei. 

For 1 = i4. - 

Alfo 5 to 3 is 1 1 timeu 

For i = I !• - " 

And 
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And 15 to4 is 3 i timesr 

But 2 ta3 is «»^ I 7 iiffies. 
And 3 to 5 is under 1 1 f/Wi;» 
Alfo 3 to 7 is «;i^ 2 1 //Wj.. 
And 4 to 15 is under ^^ //Wiv 
Moreover 2 to i is 2 twms. 
^ 6 to 2 is 3 timei. 
* 12 to 3is4 tiWj» 

But I to 2 is under % tiniiS" 

2 to 6 is under 3 times* 

3 to 1 2 is under 4 times y ice in infinitum*. 

Ever in att Things efFeftuaUy refpe£Hng what is in- 
tended to be expr^ed, or figmfied by the written 
Figures^ Points, rricks. Lines, ^c: As in this pJacc thi^ 
intent is to flxew, that of two Quantities, or Numbers 
of one Kind compared in the greater Inequality, the An- 
tecedent doth contain the Confequent, aathe Ratio doth, 
exprefe ; and in the lefler Inequality, tiiat the Antece- 
dent is contained in the Coniequent, as the Ratio doth 
fjgnify.' mkewife again, when 4 Quantities given of one 
lund are proportionskl, as the Ratio between the firft and 
the ftcoiKl^ ia one and the £une that is between the* 
third and the fourth ; fo the Ratio betweeifcthe firft anA 
the third, of die fame Qj^tities fo given is one and the 
feme that is between the fecond and the fourfti. . Fur- 
ther, that that Ratio whic;h is between the Quantities. of 
one Kind compared together, the fame Ratio is between 
the Pm oi* Parts of the fame Antecedent,, and the like. 
Fart ox Parts, of the fame CoofequLent. 
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PROPOSITION XX. 

The Rule of Three Direfl:. 



«• 



P R O B L E M. " 

CT^REE Nutfihtri bein]^,givitt iofmi a fourth 
^ The Rule 18 the faine as in whole Numbei^ 

£XAMPI.B L- 

if the f of a Yard coft |/. What wH f Yard coft. 
Thus, iff:i::|r|. 

And I)tV( A =1=8*. to.d.\\. 

E'x a M'P I, b n. 

ff.|/. buy I Yard, what will fi buyi 

Thus|:i:|: i {f - ' 

^ For|xt = ll. 
' And l)||(US = iH Yard* 

If k • 1 • ^3. • « « • ' 

3For4xTl=7f* ' 

And |>7f(^|f 

Example IV. 

If 1% of Hogflicad of Wine cojft 31 1 j,* wtet Willi 
Hogfhead coft \ 

For ^i4=ii^^i2±3 = £17+3 ^lio 

Then ^#)-%(=*^#^32«'=32^. 8x. 6</.i IJf. 

Ex- — 
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EXAMPJ^E V - . - ! 

If I of I require «j, . what will f of i;^ rcquiyc. • 

If|6f4:s::fofH:7i. 

■ Thuslof J = Tl = i., 
And t of ii =i I* ztn. 
Theniixl = 4f 
And ^)H(ii-? = 7i» Ai^wer. 

Ex AMPLE VI, 

If I of I and I requircYT of /, of | and |, what will 
25 require? 

If I of I and I : A of /^ of | and i : : 25 : ag^Jllf. 
Firft I of I = t't = f . . . - •' 

And4+|=3S±i-8=£^. 

Then alfo A of /^ of f = /A"? = xH- 

Andxf|+i=i2±±£i2 = ?ft. 

792 
Now. the Terms being order'd according to the .pre- 
ceding Rules when ^ted ~will ftand thus : 

f|:f|i:.:H:29lil||.- 
' For^itxH=-i^.- 

And li )imi(= ^^i^l t :=: 29 H§l?« 

Example VH. 

If i and .| of i require 23^, what will ^ of | and | 
require? 

ThusJof| = ,S. , 

60 
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Alfo 23^=22x2+1 = 69+1;^ 7^0. ^ 

Aifofoff=ii7? .. :- , - 

And ^1 + 1 = --2^^— = TTjg., 

Then 
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Then il■.^•. : 4|g : zzHUh 

"tSO^iS 10500 

TS'9^ J 507' 

AnA 60 M050Q ^ 63000-0 .,^ ^/>»7073 

There is anoAer Method whereby the Rule of -Three 
Dire6t may be performed in Vulgar Fraftions, and it( 
my Opinion is much neater, which is thus performed 
by obfcrving this Rule. 

RULE. 

^he Numerator ofthefirji Term mulitpUid into the De^ 
nominator of the fecond and thirds the Product is a new 
jyemmtnatory and the Denominator ofthefirji Term mul- 
tiplied into the Numerator of the fecond. 4nd thirds the 
MroduSf is a new Numerator \ which new Fraction is the 
jinfwer^ it being a fourth RroportionaL 

An Example or two will render thi^ familiar. 

Example I. 
If i Yard coft J/, what will the I of a Yard coft. 

ift. zd. 3d. 4th. 
Thus i : i : : } : t| = 1. 
. For 1x6x3=18 a Denominator ?_J8 4 
And « XI X I = 8 a Numerator \ — ^ ^^ ^' 

Example II. . 
' Iff/, buy f Yard, what wUl ^ I 

Thus I :,| : : ^ : i^l. 
For 2 x8x 7 =:|I2L Denominator ^^i«o.^ ,t 
And 9x5x4=180 Numerator 5 — ^x\^^ij,y 

Example in. 

Tf-l « J » » .3 » " » I 

** 9'* 7 • • TT . "Jlf • ■ 

For 5x7x11= 385 Denominator, 
And 9x3x3 = 81 Numerator.' 
Then 4irK the Anfwer, or 4th Proportional. 
. As is manifeft from the ift, ad, and 3d. Examples of 
this Propgikiont " 

G ^ ^CflA 
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A ColkStion of ^ejiions promifcuoujly fety ex-- 
erctfing the preceding Rules. 

CLU E S T I O N I. 

WhatistheiofiaMark? 
J. d* s. d* 

ThmiaMark=:6 8. Then 6 8 

' 1 ' 

8 )1 o Qv 

2 6 Anfwcn 

Q^U E S T I O N IL 

What is the ^T of 13^.4 J 

J. ^/. . 

Thus I li 

. , S 

D TT 

Q^U E S T I O N iir. 

What Quantity is that from which if I take 379 this 
Remainder (hall be 2f ? 

Thus 37 = — r ---— -— 3» 

And2i= — =^i— >= ' =^i-> 

Then 'f 4-*f = 334-55 --8 8_.^.| ^^ Anfwer. 

. PROOF. 

"^ For from 5H=|| tijke 3l=H- 

Thus 45-M=^^^=^=*?=S2|T=2f. 



^f - 45 
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Q.U E S T I O N IV. . 
"What Quandty is dnt, to i^cfa if I add 3^« die Sum 

^ 35 35 

Take3| = HZ±5=,ai±5_.i|. , 

' 1 7 

That is ill— ^ = i2S3=:2I2-ii|5Si J Anfwcr, 

Q.U E S T I ON V. 

A Merchant has \% and i of i of a 9iipj what Part lit 
that of the Whole ? ' 

Thus i of iteh* and Ij+J = ^7^=t« =t|. 

Q.UE ST ION VI. 

A Merchant has 7 of 7, and -^ of f of the Share of 
the Cargo of a Ship j what Part is that of the Whole } ' 

Thudiofi»tv;j, «idAof| = |§. 

■ 1320 

Q^U E S T I O N Vn. 

What is the Difference betwixt the Sym of i, i, i, 
, and an Unit ? - • 

Thus 2x3x4=224 Denominator. 
And 1x3x4=12 Numerator. 

1x2x4= SaNumerator. 

I X2x 3=. 6 a Numerator. 

'Ti^* :• i2+84*6 »6,«., I 

That IS ■ ' ' =i ^^s: I TT- 

Then I A— I = A the Aniwer. 
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• Q U E S T I O N Vm. 

A certaiQ Merchant having 4 of a Ship, fells -I of his 
Share for 240/; what is the whole Ship worth ? 

Thus -J of 1= ^%, Then 9 : 20 : ; 240 : 533 !• 
Anfwer 533/. i. 

Q^U E S T I O N IX. 

A Father dying left his l^n a certain Portion, of 
which he fpent ^, of the Reft he fpent i, and then he 
had 800/; what was the Portion ? 

Thus I — 1:=^, and -5 of 1=1; then| — 1=:|. 
-Then 3 : 8 : : 800 : 21333- 
Anfwer 2133/. 1. 

CLU E S T I O N X. 

A younger Brother received 410/. which was 1 6*f f 
of his -«lder Brother's Portion ; now 3! times his elder 
Brother's Portion was i^ of his Father's Eftate j wh&t 
was the Father's Eftate ? 

Thus Jof |r=/j:=r:|. Then as 1:2:: 410,: 820, 
that is, as the Numerator of the Fraftion is to its Deno- 
minator, fo is 410/. to the elder Brother's Portion =820. 

Then 3i = 3H±i=|, and 1-^x1=^^=2870 

2" 

3= I T (or i) of the Father's Eftate. 

That is, ^xl=^^=287o;now i i times 2870= 
4305 /. the Father's Eftate. 

Seeing the 'elder Brother's Portion = 82a, and as it 
is likewife i J of the Father's Eftate, it Will be 

4 • 3 • • 3 * Brother's Portion : Father's Eftate. 

Q..IJ E S T I O N XI. 

WhatPartof 3«f. isy of 2</? « 

Thus 2 : f- : 5 3 : t. 

Fojr ! xf = f , and j)4(= t Anfwer. 

QUE- 
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' Q.U E S T I O N XHf • 
What Money is that in Proportion to 20i. as 513 toi3i! ~ 

-Thus 13J: 20 :: 5 : 7if* 

For 20x5=100, and 13 j =; -^''^"^ ^H- 
Then,\)H«(i|? = 7if Anfwer, ' ; 
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DECIMAL FRACTIONS. 



. D E F I l^J I T I O N. 

V Unit may be imagined to be divided equal- 
ly itita 10 Paris, and each of thofe into lO 
mere ; fg that, by a coittinuat Decimal Suli- 
divijion, the Unit may he Jupfttjid ta be di- 
vided into 10, 100, lOQo, kc. equal Parts, 
OOthy iQOoth Parti ef enVDiX. 

And as Integers increafe from Unit, towards the left 
Hand, in a tenfold Proportion, fo that a Figure in any 
Place is ten times as many in the next Place below it^ " 
and but a tenth Part of what it fignifies tn the next JTace 
above it ; th<;rcfore as the 1 1^ 2d, 3d, Wf . Place above 
that of Units, is Tem, Hundreds^ Thoufands, &c. So 
the ift, li^, 3d, Jffc. Place below that of Units,^ is- 
Tenihs, Hundredths, Thoufandths, &K.. decreafing .in a 
fubdecuple Proportion i as is evident from the following 
Table. - 

Integers Parts 



- ^J 

i 1 5 I" I ^1 

ra'? 6 5 + 3 2 I Q 



<a 2 ,5 

.J 1»J ■« 'S I ■ 

I 2 3 4 5 6. &c. 
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Now becaufe the Denominators pf Decimal F/aftion$ 
differ only in the Number of Places, and not in the 
Figures, they being always an Unit with Cyphers, thejr * 
jnay be expreffed without their Denominators^ with a 
Point prefixed j- thus A is expreffed decimally .6, and 
-rVs is decimally exprefs'd .35, alfo -^W is exprefe'd thus 
•2^54, where obferve, this dot (.) difBng»ifhes them from 
whole Numbersi 

C -i? C sTenths^ 

Thus i .25 ? Signifies \ 25 Hundredths^ 
C«i75i l^i'j^Thoufandthu 

COROLLARY. 

As Cyphers fet on the right Hand of Integers do in- 

creafe the Value of them decimally, as*5, 50, 500, ^r. 

when {^t on the left Hand of Decimal Fraftions, they 

decreafe the Value decimally, as .5, .05, .005, tfr. 

But fet on the left Hand of* Integers, or on the right 

' Hand of Decimal Fradtions, they fignlfy nothing, but 

only to fill up void Places. Thus .50000 is but 5-Tenth$, 

and 00005. is but 5 Units. 
- ^* ... - . 

S C H O L I U M L 

Hence i, a, 3> ^^- Cypher^ beforq a Decimal, ad- 
vance it ft) manyflaces forward, whelreby it is made lo^ 
100, lopa, 42f^. time^ lefs. Thus, ^ 

• .25 ^ . Cl^ Hundredths^ 

.0025 ( ^'^^^ysTennoufandfhs, ' 
.00025 J (m 2$ Hundred ThoufandthT. 

SCHOLIUM n. 

TheFefore, a Figure in the ift, 2d, 3d, WV. decimal 
Place ^ is 10, 100, ' 1 000, fefc. times lefs than if it were 

an Integer. * 

• * 

S CH O t I U M HI. 

Ccttfcquently, each Removal of a Figure into a Place 

forward 
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•forward makes \tten Times le6 than it was before. For 
*05 is five hundredth Parts of an Integer, but .56 is^ no 
more than five tenth Parts of an Integer. Ltkewife 
^500, or .500O9 .50000 are all the fame Value, pame- 
17.5. 

I have been ^ clear as poffible in explaining th6 No- 
tation of iheff Decimals, becaufe of tiheir vaft Extenfive- 
nefe, and the great Facility they bring with their Prac- 
tice in feveral Operations, not only in Arithmetic, but 
in moft other Parts of the Mathematics. ' 

For arithmetical Operations may be perform'd vaftly 
fooner by Decimal Fnuftions than by Vulgar Fraftions, 
becaufe me Denominators beinj^ omitted,, the ^ules of 
Addftion, Subtr^dion, Muldphcation and Divifion are - 
performed as in whole Numbers, Regard being had to 
the Pointing, which is very'eafyr Yet; Imuftfay, by 
thefe. Operations will not always come out exa£Qy true^ 
but you may come as near the Truth as poffible, by 
bringing out mOrc Figures. 

RegioTmnttinus was the firft that ufed Decimal Frac- 
tions in the Conftru£tion of the Tables of Sines> about 
A. D. 1464. 

P ROPO SI TJ O N L 
CT^O reduce Vulgar Fraftions into Decimalsr 

RULE. 

I Tq the Numerator add as many Cyphers as you would 
h^ Decimal Places ; then divide it by the Denominator^ 
and the ^otient (if there be no Remainder) will be a Dt^ 
cimal equivalent to the Vu^ar FraSfion given. 

But when there is a Remainder j yon may^ by adding 
. more Cyphers, proceed fo as to bring the ^otient nearlj 
equal% 

£ X A M P L £ I. 

Thus i =s i^ ss .25, for 4 : 1 ; I i.oo : .25 
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Example n. 
1=5:^=3.5, for2 : I :: i.o : .5. 

£ X A M p t E n. 
I = -^^fs r=: .75, for 4 : 3 : : i.oo : .75» 

Example IV, 

« — a.oooooo&c. -_ . ^g^^ 14 = 7 nearly, not wanting 

To^s^Bo fart of an VniU For 7:2:: 1. 000000 '&c* 
: .285714 &c. 

Example T". 

41 =:^J^-^^^^^=. 78947 &c. . 
Example VI. ■ 

- t _ 1.00000 _^ '/N o -r /» ^ 

^»=: — 37— = .03125. 

NoU^ That bedufe I ann6x fiv« Cyphera to i the given Numerateff 
(as I intended to have five Placet of Decimals) and there arife but four 
Figures in the Quotient, I muft fupply fuch ^k^^^ by prefixing as many. 
Cyphers on the left Hand of the firrf Figure b the Quotient as there wane 
places ) as in the preceding ^'g*, where the Quote confifted but of 4 
Places, here I tnnex a Cypher 6n the left Hand of 3, the firft Figure ia 
the Quotient^ and then it becomes .031x5 the true Decimal>eq,uired. 

E x.a a! p l e yiL " 

Reduce f of | into a Decimal Fraftion. 

Thus|ofi = A = T, thcn-i^=:.S. 

E X A A^ P L E Vni. 

Reduce f and | of 7 into a Decimal FraAioii. 

Thus|pff==7fand| + 7f = ia±I7i-:,-7-.. : 

24s . 

Then i^^2:^^^20&£: _ ,385714. &c. 

'And fo any Compound Fraftion may be reduced into 
a Decimal one, "by reducing it into a fingle one, accord- 
ing to the Rules of Reduction* 

COR- 
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COROLLARY. 

Thefe being underftood, it will be no difficiflt Thing 
to find the Decimal Parts, anfwerable to any known 
Part or Parts of Coinsy ffiightSy MeafureSj &c. \f you 
redace firft the given Parts of Coins j tveightsj Meafures^ 
&c. into a Vulgar Fraction, whofe Denaminator is the 
Number of thofe known Parts contained in the Integer^ 
and the given Parts its Numerator. An Example or two 
Will, I hope, render it familiarl 

' Example L 
Wftat is the Decimal of 6/. 8rf? '- 

Thus 6x. %d. = Serf, and 20j. =; 240^. Thenx^Ti 
r= 7 the required Vulgar Fniaioris therefore ''^^^^^ ^' 

5= -33333 &c. . 

Example n. 

What is die Decimal of 15 X ? 
Thus4§=|, andl^ = .7S. ' 

Example HI. 
WhatistheDccixnal.of le/. *jd\\ 

Thus i6x. 7 J. \ — 798 Farthings, and 960 Farthmgi 
~Thcn Hi = iU i therefore if§i22£*£i— ,831a &c 

Example IV. 
What is the Decimal of 191. 1 1 ^. J ? 

It is evident at Sight that 19^. it^. | wants but me 
Farthing of a Pound (960*) and therefore it wiB be ||4 
the Fraaion y then g jgoooooo &c. _ .998957 &c. 

Example V. 

» -^ 

What is the Deciihal of \qr. 26 fi. Avoirdupoia. 
Weight, when the Integer is one Hundred Weight ? 

Thus 
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Thus iC.:=zii2lb. and iqr.J{~26lb.—iiolb. thcnii? 

= 41 i Thereforeil^ss^fSs: = .9821 &c-^thc required 
DecimaL ^ 

Example V L 

What i§ the Decimal of 5C. ifn nib. the Integer 
being a Tun freight ? . ~ s 

Thus 2240 /*. = a Tun Weight, and 5C. \qr. x\Vf. 
= 599/^. then A% is the required Vulgar Fradion \ 
and therefore f ^?'^^;^ ^<^- — .2674 &c. the rcquireJDe^ 
cimal. 

Example VTI. 

What is the Decimal of 7 d. |, one Shilling being Integer? 
Firft 7^. is -/^ of a Shilling, and | of a Shilling is 5^. 

Then ^ "^7a^^-^ =.64583 &c. the required Dccinifl. 

Nor/, If the Integer had been one foot inilead of 7 i. l,it would be 7! 
footy the Coxtclufion being the fame. < ^ 

• E X A M P L^E VUI. 

Whtit is the Decimal of ^0%. iipw. i6gn the Inte- 
ger being ilb? 

Thus 5<72;. iifw, i6gr. — zbSogr. and i/j.^S 
575o^r. then |f |§ = t%- 

And ^^nr""^' = -46527 ^c. thcDecimal required. 

S C H O L I U M. 
From ^vhat has been faid may DecimaL Tables be 
made for anv Number 5 but I Ihall npt in this place* 
trouble the Reader with them, but only (hew how he 
may make any for his Ufe, by a familiar Example or 
two, 

■ 

E X A m'p l e IX. 
What is the Decimal of 19 j. a Pound being Integer ? 

Here I confider that it is ||, then -IS^ = .95, the. 
Decimal required. Alfo 
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Alfo, - - 

t, s. 

i8 is" II = ^4=12 — .g hence the Dedoial of i8 = .9 
17 4*=-4=l^ = .85- I7 = .85 

i6 il=:i^ :^.8 16 = .8 

•I4 ^o — ao — '7 *4 ^=^ •/ 

12 a^^:-*©' = 'O 12 = .0 

10 i^=-^ —.5 .i0 = -5 

•45 9 = -45 

•4* o Z2 «4* 



-5L — 900 



-6 8 ; 8.0 _ 

« ^5 1= To 211 



^5 =To 

6 5% = !^ £=.3 6 = .3 

5 . ^5 = %^ = .25 . 5 = .25- 

4' A=^ =-2 . 4 = -2 

•3 *^~/f" = -^5 3 = -15. 

% 5^5 ZH ao 'ZH •! . 2 •— -• •^' 

And by this Method may any other Table be m^e. 

S C H O L I U M. 

« 

* 'Tis obferved when a Fraftion is reduced to the fmall* 
eft Terms j that if its Denominator be compounded on- 
ly of the prime Numbers 2 and 5 (the Components of 
10) the Decimal of that Fraction will be Determined. 
, But if the Denominator be compounded of any other 
prime Numbers j it will be Indetermined 5 and the fame 
Figures will return again in Order, and continue to. rir- 
culate^ either by one Figpre, or by two, three, ^c* Fi^ 
gures, tho* never by more dian the Number of L7iw//j in* 
the Denominator lefs !• 

For the Remainder being always lefs than the Divifor^ 
therefore may be any Number lefs by 1 than it. 

But in fo many Operations, at moft, as there are 
, Units in the Divifor^ one of- the Remainders muft re^^ 
turn apin* - . , 

There^ 
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Therefore, the fame Figure in the ^otUnt muft alftft 
return^ ancl fo continue the Circulation. 

7^ find the Number of the circulating Figures, 

The moft accurate and incomparable Mr Jdnes givo« 
tbefe Obfervations. 

1. Divide the. Denominator by 2 and 5 a» often as 
pof&ble; if it come to be 99, 999, 99999 &c. or an 
aliquot Part of fueh Number, or a Number compound- 
ed of 2 or 5, and fuch aliquot Part ; then the Number 
of the circulating Figures' Will be equal to fo many Fi- 
gures of 9,' as tjhere are in the Number found. 

2. If one rfthe prime Numbers compounding the De^ 
nominator (excluding thofe of 2 and 5) be not an aliquot 
Part o{ the other ; then the Number of the circulating 
Figures will^bc equal to the Produ^ of them required 
by thofe compounding Prime Numbers. 

3. And when the Denominator is cempound^d of 2, 
or 5, or any Power of them ; then the^circulating Fi- 
gures begin at fuch a Place of IDecimals, as is tlenoted ' 
by the Index s>f 2 or 5^ afiumed intliat compofition, 
more i. - 

P R O P O S I T I ON. 

TO find the Value of a Decimal FraSion. . . 
This is but converfe of the former, and there- 
ibre the Rule for finding the true Value of a Decimal is 
grounded upon the fame R^afon, as that for turning a 
Number into a Decimal. 

For it will hold, as the Decimal Denominator is to 
its Numerator, fo are the Parts of the next inferior De- 
nominator ta the Numerator or Number of fuch' Parti 
confined in the Decimal. And hcnpe comes thi^- 

RULE. 

Multiply four given Decimal by the Pgrts of the next 
inferior Denominator that is equal to the hteger^ the De-- 
ctmal gives thePart thereof and if there ic any Remainder j 
kjf the next inferior Denomination^ ^c, till dtl is do'ie, 

H '' Thii 
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This will be rendered very familiar by an Example or 
two, ' ' ' . 

E X A M P L E I. 

What is the Value of .95' of a Pound ? 
Thus .95x,20J.=zi9.oo/. Anfwer 19^/ 

E X A M P L E IL . - 

What is the Value of .125 of a Pound ? 
Thws . 125x202=2.500, .500x12=6^. Anfwer ^%. 6<i 

EXAMPI^E III. 

What is the Value of .8546 of a Poimd ? 

Thus .8546x20=: 1 7.0920, .0920xA=?i*T04» 
So 17J. irf, .I04=x<8546s and fo of any other. 

Example IV. 

What is the Value of .54361 of a Tun Weight ? 

Thus. .54361 X 20= 10.87220, .872.20x4=3.48880 
X28=i3-68640, .6864x16=10-9824. Tnereforc 
.54361 = ioC. n^qr. l^lb, lodr. 

, E X A M P L E ' V. 

What is the Value of .9434 of an Ounce Troy i 

Thus. 9434x20= i8.868ox24:=20.832. 
So .9434i'».=i8^«;. 20^r. 




ADDI- 



\ • 




ADDITION. 



PROPOSlTTONI. 
To add ^Decimal Fraflions. 

RULE. 

Tf'b ether the Numbers given he pure or mixed Deciriuihy 
$r Jonu of them whole Ts umbers ^ write them down under 
hne a nether J in fuck order ^ that the decimal Points on the 
leftjiand all in a line^ of under one another j and the Fi- 
gures all in. dijlin£f Coluni$Sy in order as they are removed 
fhfm the Point either on the Right or Left : Theny be- 
ginning at the Column on the right Hand^ add the Figures 
in every Column together^ juji as you do in whole Nkmber.s^ 
placing a Point in the Sum under the Pcihts of the given 
Numbers* ' 

Examples 



54-95 


3741.8196 


37.05 


^''^•5, „ 


36.8 


91.76184 


«i.75> 


9841.546 



/*7 

Or I 



it 



g^-9 5 



5F 



:2i 



H34tS7744 



o 



14241 



II 6s 



C. , 
541. 
1.974 
.568 

•037 
.009 

543-588 

^- 5£5 



/. s. 

'371 

•25 
.8501 

•384 



JL_2. 



>C-^52- 



ITJL 



♦. 



U2 



SUB- 




SUBTRACT I O Nr 



^■r*"'*' 



- P R O P O S I T I O N n. 

7o fubtra^f Decimal Fra5f ions. 

THIS is to be done irfthe fame way as Subtraftion 
in whole Nvtmbers, only cbferve that you place 
every Figure under that of the like Name as Additioriy 
then fubtradt. 

Examples. 

From 496 take, .85 1 



From 584*164 
Take 39^.896 
Remains' I S7. 268 . 

From 85 X take .9849 

Remams 85o>oi5i 

From 8 1. 91 J 
Take 79.04963 

Remain s 2.86337 



Thus 



C406.OQO 
1 >gsx 
^ 495- 149 



From I681.01 
Take 596>46i 
Remains 84*549 

From .ii.iioi 
Take 9.999999 

Remains i.iioioY 




PRO- 



¥_*t-:f-trf 



PROPOSITION' m. 

» « 

MULTIPLICATION 

Of Decimal Fra£fions. 



RULE. : 

Ji/f^^P^y ^^ Favors at if all we^t Biieg<rs ; and the 
■*'^^ Decimals in the Produh muft be equal to the Sum 
ofthofein hoih FaSforsy if they are noty prefix Cyphers fit 
JiepptytbeD^eS. '- 

For the Index of each Figure in the Produifl muft be 
equal to the Sum of the Icidicee of the muitipli<xi and' 
aaui^fyiflg Figiares.>- 

Thus, Muk. 3.52 by 4.3, the ProduA is 15.136. 

Alfo-oi3i»i«fe. bjr.005, gives .000065. 

^^^ |!oosStSJ}^"^''^^'''=^^5^^=='^^°*^** 

SCHOLIUM. 

When a decimal or mixt Number is to be- multiplied 
by IQ, 100, looOjt 1 0000, &c. ^Tis only removing the 
feparating Point in the Multiplicand fo mmi Plates to* 
wards the right Handy as there are Cyphers tn the Afulti-- 
plier. 

10 ^ 

'^ > Produa h^^'t 

1000 ^r **^ "** ) 854.6 

looooji^ V8546 



10 ^ . <•. 8.546 

.g546m«lt.bjr.;;^< Produa .g^-. 6 



Example L ExampleIL 

Mult. 38.546 Mult. '54197 

^y 8^92 By 452 

ffi^xxQt 343'.83Q3^ Produft 244.97044 . 

' ' il3 Ex- 



7^ ^f I^EciMAL Fractions?- 



E X A M P L £ in. 

^It. , •2349 
Produft .1212084. 

I 

Example V ., 

Muk. ^ .005468 

By .0541 

JProduS .0002958188 



Example IV, 

Mult. -15437^ 
By .2i6a 

Produa .033367849^ 

Ex A M P L E yi# 

-^lllt. .54198 

By .05416 

Product .0293536368 



r S C H O I. I U M, 

tn Multiplication^ if it were required to find only aa 
affigned Part of liie Produ^ 5 

1. Write the Unites Place of the Multiplier under that 
Place of the Multiplicandy whofe Place you intend to keep im 
that Produ^j then invert the Order of all the other Pi- 
fnreSy that is, write them in a contrary way. 

2' Then in multiplying^ always begin at that Figure in 
the Multiplicand which Jlands over the Figures you are then 
multiplying wilbulj and fet down the firft Figure of each 
fafiicular ProduQy ^direhly one under another. 

3. A dut Regard mujt be had 4o the Increafcy arifing 
from the Figure on the right Hand of that Figure in^ the 
Multiplicandj which you begin to multiply at. 



Examples. 
Mult. 9.58 by 3,65. 

Thus 9.58 
Inverted 56.3 _ 

2874 

4& 
• 34-96 



Prod. 34-9670 



9.58? Common 
2^655 way. 



Mifltf 
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Mult 846.938 by 69.939« 

Thus 846.93,8 
Inverted 939.96 

5081628 

762245 " * 

76224 . 
254a 
762 ' 
Produa . 59233.99 . \ . ' ■ 

^lultiply 3.141592 by 52-7438, for four Places rf 
Decimak. 

Thus 3; 141 592 
Inverted . 8347.25 

1570796 

62832 

21991 

1257 

94 

_2S -■ 

Produa 165.6995 

Multiply .234564 l>y •7252i34> for fix, five, - four 
Figures of the Produft. • 

,2134564 
Inverted ^432527 

•164194 
' 4691 

. . "72 

47 

7 



i,t Ptodua .1701 1 1 



,234564- 



$Q Of D£ci«iA£. Fractions. 

•234564 - -234564 . 

Inverted .4325^7 i^Z^S^l 

16421 1642 

46^ • • 47 

117 12 

„ ,^ ± , 

Product .170H 



Produft .1701 



Multiply io4226»8672 ty .261799388 for four De- 
wnals. . 

ThjA 104226*8672 
,88399716-2 

^8453734. 

' 6253612a 

1042268 
729587 

93803 

9379 
312 

83. 
8 



Prodnft- 27286*5294 

'Mfultiply 419.3 by ^6375 for ^ integcjGs <wilyj 

419-3 
. 5736-0 

251 

13 
3 
267 required* 



»• • ■%. 



I • » 



In 
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In the Produ^ of 798.0625 by 78.54 for the Integers 
•nly. - , 

798.0625 
45-8/ 
55864 
6384 . 

399 

31 

* , 6267^ 

The Reafon of this Contn&ioa is obvious; 

For the Index of the right-hand^ Figure of any Pra- 
iuHis the Sum of the Indices of the FaSion. 

And by inverting the Pofition of the Figures {as the 
Rule direfls) the Sums of the Indices of each cone- , 
^ponding Plaice in HacFaetan will be equal among them- 
ielves, and therefore equal to the Index of the right- 
hand Flaee of the Produ6l required. 
'■ But Produ£ts, whofe Indicts are equal, bdoi^ to the 
bmcPlafe % therefore mult-be fet under each Other, and 
their Sum muft be the ProduSl requjred. 

Xhefe Contradions are of great Uftand Facility in 
multiplyiiw large Numbers by one another, alfo in re- 
folving adft&ed Equations, or the calculating Prellems in ■ 
"Jrigonometry hy the natural Sines . and Tangents, &c. 
anil in 2 vaA variety of other Branches of MaJtheOiatics* 



PRO- 




PROPOSITION IV. 

D, i y I s I ON 

Of Decimal Fra^fions^ 



D 



R U I. E. . 

IV IDE as if all were Integers {annexing Cyphers /# 
the Dividend, if veed he ;) And 

Let the firjl Figure in the ^ati^nt ht, of the fame Name 
(i. e. haveJhe fame Index) with that Figure $fthe Divi'^' 
dend^ which fiands [or is tmagin'd tofiand) over the Unit- 
Place of the Divifor. ' 

s For the Index of each Figure m the Quotient muft be 
equal to the Index c£ the divided Figure^, kfs by the - 
Index of the dividing Figure. 

Or the Decifnal Places in the Divifor and ^uetteni fnujf 
he equal is thafe in the Dividends'* tf they are not y '^prefix- 
Cyphers to the ^Qtient tofupply the Defe^i 

For the Dividend is equal to the Produjftof the Divifor 
and Quotient ; ^but * bod) FaiSors contain as manjr Deci^ 
mal Places, as the iV<Mltt&4oes : 
. Therefore, what Decimal Places arc in the Dividend 
more than in the Divifor, mufti be fupplied in the Quo- . 
tient. 

Thus .6416 divided^ by .26 gives .16 ui the Quotients 



Fnr 3'®4^6— .TooSrrC «nJ a6 \ 416 f A1600 ^c. 

♦^^•S ^26=--* r> ^^^ ToZhloloK — aToooo — 'lO*^ 

-SCHOLIUM L 

If the Divifor be greater, or have more Decimal Places,, 
than the Dividend ; then by annexing Cyphei^ to the 
Dividend, the Quotient may be had to any accuracy. " 

Thus .25).07864.oo(.3i456. 



y 



SCHOLIUM n. 
Therefore^, whea there is a Romainder after Divifion,. 

(tho' 
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(tho* neither Dividend or Divifor confift of any Deci- 
mals) it is but adding Cyphers to the Dividend, and pro- 
ceed to any Exaftnefe. ' . 

s c H o L I u M in. 

When a decimal or mixed Nun^er is to be divided by* 
an tJnit with Cyphers, it is' but removing tfie Point, or , 
Comma, in the Dividend, fo many Places further to- 
- wards the left Hand,as there are Cyphers annexed to the 
Urtit, prefixing Cypbeis to the Dividend to fupply va- 
cancy, if need fee* 

Thus, (^^o -^ ^ 46.83 

4-683 
468.3f divided by^iooo ^>Quotient is <^ '4683 

.04683 
.004683 

S C H O X I U M IV. 

In dividing by:^n infinite Number, the Divifion may 
oftentimes be very \ifually cpntra£l:ed, by 

Takiftg as many of the left-hand Figures of the Di- 
vifor, as you think conv€i>ient, for the firft Divifoj, i>y 
-which divide the given Number, and omit one Figure of . 
the Divifor at each following Operation. 

46876)98764032i7(2io6<^2. ^ 

4:68.76)9876403217.00(21069210.7 &c. 

Here, by adding as many Cyphers to the Dividendas . 
are Decimals in the Divifor, the Quotient will be' whole ' 
Numbers, and if any Remainder, add Cyphers^ the reft 
are Decimals. 

.46876)98764032i7.ooooo(2ro692io7io&c;. 

Here I annex 5 Cyphers, as are the Decimals in the 
Divifor, and tlie Quotient is whole Numbers ; if any" 
Remainder, by adding Cyphers, the reft are Decimals. 

468.; C 
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468.76)98764^3217(210.692 
•46876)98.76403217(210.692 

; 46876).98764032.J7(.ooooftio692 

468.76).98764032i7{.oo2io692 

s •46876)*98764032i7(2.io692 

I (hall conclude Divifion with inferting only feme few 
jnore Examples, wherein are contained all tiiie Varieties 
that can happen in DJvifton of Decimals. 

a46)i6o.884(.654 

246)i6.o884(.o654 

^46)1608.84(654 

a.46) 1 6.0884(6.54 

2.46) 160884.00(65400 

.0246)160.8840(6540 

.0^46) . 1 60884(6.54 

PROPOSITION V. 
^TTV) feduce a Decimal into a Conunon Fra£Uon. ' 

RULE. - 

Multiply the Numerator of the Decimal by the Denomi- 
nator of the Common Fraction. 

, Thus .875 of a Pound is 175. hd. 

2X2:2^'. For 1600 : .875-: : 20/. : 17/. /s. 



J. 17 
d. h 



500 
12 

000' 



J And 10 : .5 : : ild, : bd. 



PRO- 



Of Decimai Fractions. ' i$ 
PROPOSITION VI. 

IMvilbr. 

C A S E I.- 

Ff tiie Diviror be an Integer, make it 3 Denominator, 
and I the 'H^uaeiitox oi that JnOioa /hall ij fAr Multi- 
plier requirtd- 

For t^=Nxt^ or i=:3xi■ 



C a s e H. ■ 
the Divifor be a FraHim, 
reverie Fra^on fhall be the Multiplier required. 



'I 



Wdti, Hflice, Divifir giwn ; i r ; i rMnStlflier required. 

And by finiingiFaflor, whtni Divifor ii ■ "- "- " 
« PiOw 11 glvcnj'anemBr idnnngoiully coni 
tioD) in ^ithmtiie, ind find vpriety of excelle 



Apd by finding i Faflor, when ■ Divifor is ginn i or a Divider, w)iM 

Pd<7gr 11 glvcnj'anemBr idnnngoiully contraS leveral (edtoui Oftrt- 

in j^ittrmtiie, ind find vpriely of excellnt uleful Kulo rorEaftiad 



•Ex- 




E X T R A C T I O N of R O.O T S, 

ANY Numjpcr multiplied into itfelf is faid to be fquar- 
ed, or theSquare of that Number ; Example^ ^x4- 
zr:i6, the Square of 4, or 4fquared. Alfothe Square 
of 12 is 144, for 12x12=144. ^ 

When a Number is given to be extrafted for the 
Square Root, Sir Ifaac Newton gives this 

R U L E. -^ • 

Let itbe jrrfi noted (fays he) with Points in every other 
Ploce^ beginning from Unity. \ then write down fuch a Fi- 
gure for the patient ^ or Roct^ whofe Square Jhall be equal 
to^ or neareji lefs than the Figure or Figures to the firji 
Point) And then fuhtraSing that Square^ the ather Fi-- 
gures of the Root will be found one by one^ by dividing the 
Re7nainde/- by the DouMe of the Rooty tis far as extras edy 
and each Time taking from that Remainder the Square df 
the Figure that laji came out^ and the Decuple of the afore^ 
faid Divifor augmented by that Divifor, 

Examples. 

Extraft the Square Root of 219024. _ .. 

Thusi 215^024(468 the Root. 
' 16 ^ 
•86)590 

928)7424 ' 

7424 ^ 

o • . 

The Operation is thus performed : Find a Figure 
whofe Square fliall be equal to, or the next lefs Square to 
21^ which I find to be 4 / then 4x4^=16, which fub- 

traiSed 



. ) - 

• Extraction ^ Roots. ^y- 

traced from 21 leaves 5 ; then bring down 90, the next 
Point, v/hich being fet on the" right Har^d of the 5, they 
make together 590 % now to- obtain the next Figure of 
the Root, yoii muft divide this 590 by 8, tlie" Double of 
the firft Figure in the Qi'-tient, faying. How oft is -8 
contained in 59 ? You wiirf...dit to i^e b^Times; where- - 
fore place this 6 in the Qiiotient (being the fecond Fi- 
gure of the Root) and place it on the riglu Hand of the 
Divifor, which makes it 86 3 then 86x6111516, which 
Aibtra£led frorn 590 leaves 74, to which add the next / 
Point 24, and it makes 7424, which lou muft divide 
by 92, the Double of the Root 46^ faying. How many 
'i'imes is. 92 contained in 742 ? and you will find ic to be 
8 Times ; tlien «)28x8=:7424, which fubtraaed will 
kavfe no Remainder j fo the true Root is 468,' £s is^afily 
proved by multiplying it by itfelf. 

For 468x468=219024, the propofed Number. 

What is the Square Root of 29506624 ? 
Thus. 29506624(5432 s=: the Rgot. 
^5- . ■ 

104)450 
416 



1083)3466 
3249 



10862)21724 

21724 



• • • • 



Now, according to what i have faid above, wz. when 
any Number is multiplied by itfelf, fuch ProduSf tliereby 
obtained is faid td be the 5yi^^r^ of that Number ; and 
that Number, from whence fuch Square arifea, is faid to 
be the Square RxtOt thereof ; Therefore the Root multi- 
plied into itfelf, will produce the Number propofed. 

For 5432x5432=129506624, the propofed Number. 

But it is impomble to extraft the Root out of every 
propofed Number, for, ' there are Numbers infinite^ 
which may be propofed, whofe Square Roots caiinot ex- 

1-2 a<3:ly 






88 , Extraction tf Roots. 

a<3Iy be exprefled in finite Numbers ; and fuch are faid 
to hcfurd^ or irrational. 

To extraft the Root of fuch a Number, add two 
Cyphers to the Remainder, • double the Root^-and pro- 
ceed as^before, continuing to add to every Remainder 
two Cyphers^ till you get 4 or 5 Places of Decimals in 
the Root, and fo the Work may be carried on to any 
Degree of Nearness. 

s 

What is the* Square Root of 26174983434? 
Thus 26174923434(161786.84 the Root! 



26)161 
156 



321)574 
321 



3^27)^5398 
22589 



32348)280934 
258784 



323566)2215034 
1941396 



3235728)27363800 
2c;885824 



* 32357364)147797600 
129429456 

I 8368 144 

Rut fmce the Produft 6x32356, or 1941396, fub* 
trafitcd from' 2215034, leaves 273638, it is a fign that 
the Number 161 786 is npt the Root of the propofed 
Number 26174983434 precifely, but that it Js a little 
lefs. And in this Cafe, and in others like it, if you de- 
fire the Root fhould approach nearer, you muft carry on 
the Operation in Decimals, by adding to the Remainder 
two Cyphers in each Operation. Thus the Remainder 
273638, having .two Cyphers added to it, becomes 

27363800 i- 



r • 

ExTRACTioi* of Roots. 89 * ' 

517363800 ; by the Divifion whereof by the Do'uble of 
161 786, or 323572, you will have the firft Decimal 
Figure 8. Then having writ 8 in the Quotient, Tub- , 
tra£t 8x3235728, or 25885824, frorri 27.363800, and 
there wiU remain 1477976 ;,apd fo by addRng two Cy- 
phers more, the Work may be cyried on at pleafure. 

When the propofed Number is a mixed one, point 
the Integers as above, and the Decimal Places, beginning 
in the fecond Place from tlie left-hand. An Example or 
two will make this familiar. 



.Example. 

? 



What is the Square Root of 5479* J2641 ? 

Firft, add a Cypher to the Decimal Places, and it will 
make three compleat Points. Thus 

5479.326416(74.022 = the Root* 

49 

^ ^ i44)S79 . . 

576 



^4802)33264 

29604 



^48042)366010 
2-96084 
'69926 • * 

SCHOLIUM.. 

As many Points as the Number gfven v^U admit of, (9 
xnsLiiy Figures wiU the Square Root fought confift o£ 

What is the Square Root of 51 ? 
Firft annex Cyphers at pleafure, and it will be 
51.0000000000. ' ' 



I 4. : The0 



« • 



90. Extraction of Roots. 

Then 51.0606060606(7.14212 the'Root. 

141)200 
141 



■^ 



1424)5900 
5696 



14282)30400 
28^64 



142841)1^3600 
142841 



1428422)4075900 
2856844 
1219056 

To extraSl the Square Root of a Vulgar FraSfioh, 

Firft, Extraft the Square Root of the Numerator, and 
then of the Denominator ; if there be no Remainder^ 
fct the Numerator over the Denominator ^fo extra^ied, 
and the Thing is done. 



4* 



The Square Root of || is _ _ 
For 25(5 Numerator 36(6 Denominator. 
25 36 " 



.V - • • 



Therefore | is the Root required. 

But when you cannot extraft the Root T)f a Vulgar 
FraSion without a Remainder, put the Fraftion into a 
Decimal, and extract the Root thereof, as above. 

What is the Square Root of f f ? . - ^ 

Thus ^;-^^^^^^ = -783778. 

And •783778('826 the Root. 

162)437 

324 . 



1646)11378 
9876 



But 



r 



Extraction gf Roots. . gi 

But whea the Root is carried on half way, or above, 
the reft of die Figures riiay be obtained by Divifion a- 
Xone ; as in this Example, if you had«a mind to^extrad: 
the Root to 5 Figures, after the three farmer .826 are 
e?ctraded, the two latter may be had by dividing the 
Remainder by the Double of ^826. 

And afterihis manner^ if the Root of 46945 was to 
be extraded to five Places ih Numbers; after the. Fi- 
gures are pointed, writs 2 in the Quotient, as being the 
Figure whofe Square, =4, is the greateft contained in 
4 (or, 4 exaSly) the Figure to the nrft Point; and ha- 
ving taken the Square of 2 from 4, there will remain o; 
then havij^ fet the two next Figures, viz. 69, fee how 
many timea the Double of 2, or 4, is contained in 6 ; 
and you will fee at firft fight no more than i ; having 
wrote I iki the Quotient, and fubtra£te^ 41x1, or 41, 
from 69, there will remain 28; and having fet down' to 
this the Figured 45, fee hovr many times the Double of 
21, 0^42, is contained in 284, and you will find 6 ; 
then write 6 in the Quotient, and having fubtradted 6x 
426, or 2556, there will remain 280. Laftly, to ob- 
tain the reniaining Figures, divide the Remainder 289 
by the Double of 216, or 4^2, and you will have the 
Figures .66, which being wnt in the Quotient, you will 
have the Root 216.66. 

After the fame manner Roots are alfo extra£t^d out of 
Decimal Numbers. 



Thus 2691-96(51.8835 
25 


6.432196(0.65745 



101)191 

lOI 

. 1028)9090 
8224 

1036J8660C835 


43 

36 
125)721; 
625 

^130)969(745 



♦•3*19 



9J' Extraction p^Reots. 
4.3119(2.0789 

4 

♦14)3700(89 



CUBE 



r 



C U B E ' R O O T. 

AS any^ Number, or Root, multiplied into itfelf, pro- 
duces a Square, or fecond Power, fo again that 
ProduSf^ or Square^ multiplied into tlie fame ROot, pro- 
duces a Cube^ or third Power ; and that Nurliber from 
whence fuch a Cube arifes, is the Cube Rcoi thereof, tsftf* 
as is manifeft from the following Table of Powers. 
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^4 , ♦ Oftht CubeRoot. 

Note^ For eafe in the following Operations, 1 make 
ufe of this Notation, Wz. , •, 

9I* =81, or the Square of 9. 
9!^ =729, or the Cube of 9. 

9I* =16561, or 9 raifed to the fourth. Power ; and {o 
of any otiitr "Number or Numbers whatever. v 

The Extraftion of the Cubic Root, and of all others, 
" Sir IJaac Newton comprehends under this one general 

, . RULE. 

'Every third Figure beginning from Unity is flirji of all 
to he pdinted^ If the Root to be^epctraSfed be a Cubic one ; 
or every fifth J //"//' Z>^ ^ Quadrato-Ciibic, or of the ^ fifth 
Power J &c. and thenfuch a Figure is to be writ in the 
^otlenty vfhok greateji Power {i. e. «;A^ Cube, if it 
be a Cubic Power ^ or whofe Q^iadrato-Cube, if it be the 
fifth Power y &cc*)ft>all either be equal to the Figure or Fi- 
gures before the firji. Pointy or the next lefs 5 and then ha- 
ving fubtra^ed thaf Power ^ the next Figure will be found 
hy dividing the Remainder^ augmented by the next Figure • 
of the Refolveni^ by the next greattfl Power of t))e S^uoti- 
enty multiplied by the Index of the Potper to be extraSfed'^ 
that is^ by th^e triple Square of the ^otient^ if ^he Root 
be a Cubic one'; or by the quintuple Biquadrate, /. e, five 
times the Biquadrate, if the Root be of the fifth Power, 
&c, Jnd having again fubtraSfed the greatefi Power of 
the whole ^otlentfrom the firJi Refolvend^ the third Fi- 
gure will he found by divlalng that Remainder^ augmen- 
ted Ly the next Figure of the Refolvend^ by the next greatejl 
Power of the whole ^otlent^ multiplied by the Iiidex of the 
Power to be extradled; and fo on in infinitum. 

Thus to extradl the Cube Root of 1 331 2053, the 
Number is firft to be pointed after this Manner, viz. 
1 3 ji 205 J. Then you are to write in the Quotient the 
Figure 2, whofe Cube 8 is tb^ next lefs Cube to theFi- 

• gurcs 
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gures 13 (which is not a perfeft Cube Number) or to the 
firft Point j and having fubtrafted that Cube, there will 
remain 5^; which bting augmented by the next Figure 
of the Refolvend 3, and divided by the triple Square of 
die Quotient 7, by feeking' how many times 3x4, or 
12, is cx>ntained in 53, it gives 4 for the fecond F^re 
of the Quotient i but fmce the Cube of the Quoti- 
ent 24, viz. 13824, would come out tbo great 
to be fubtraftedjfromL 13312 that precedes tfie fecond 
Point, there muft only 3 be written in the Quotient. 
Then ^gcub'd, that is, 23x23;=529X23=i2i67 the 
CubQ, tsMen from 133 12 will. leave 1145; which 
augmented by the next Figure of the Refolvend o, and 
divided by the triple Square of the Quotient 23^ viz. by 
feeking liow many times 3x529^ or 1587, is contain-* 
ed in ^1450, it gives 7 for the third Figure of the Quo-"; 
tient. Then the Quotient 23-7 multiplied by 237 gives 
the Square 56169, which again midtiplied by 2;^7 gives 
the Cube 133 1205 3, and this taken from theReioivend 
leaves o. Whence it is evident that' the Root fought .is 
237. See NevoUrCi Arithmetica XJniverfalis. ' 

1331^053(2^37 R<^t 
Subtra<3 the Cube 8 

2x2=4x3= ^^)53^4 or 3 
Subtract Cube 12167 
' ^^587) Rem. H45o(7 ' ^ 

Subt. Ciibe 13312053 * 

* Remains^ o^ 

Examples. 

To exti;^ the Cube Root of 31443ZJ ' ' 

Thus 314432(68 Root. 
' 216 

Fol-, 6x6=36x3 =108) 984(8 
And, 68x68^=4624x68= 314432 



To 



.\ • 



9 

o6 Of the Cube Root. ' 

Ta cxtraa the Cube Root of 5735339' 

Thus 5735339(^79^00^ 
SubtraaCube j^ . ^ , 

3 )47(7 

171'= 4^^3 . . 

17x17=289x3=867)^223(9 • 

i^'== ' 5735339 



To extraa the Cube Root of 32461 759^ 
Thus 32461759(319 Root 
JSubtraa Cube 27 
3x3=9x3=27 ) 54(x 

3tl* = ^979^ 

3ix3i=^iX3=2883)26707(f 

3l9l^= 32461759 

o 

To extraa the Cube Root of 22069810125. 

Thus 22069816125(2805 Root 
^ 8 



2« = 



2x2=4x3=12)140(8 

21952 



28x28=784x3=2352 ) 1 178^(05 
2S05I' = 22069810125 



To 
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Toextraft the Cube Root of 259iVo^6- 
Thus 25917056(295.9 Root 



8 



2x2=4x3=12 )179(9 

-29!'= H3% 
i9]*=84ix3=:t2523 ) 15280(5 

295]' = ^567^375 
295|^=:87025x3=26iQ 75)24468i,o. . {.9 

- 2959P = 25908060079 ^ ' . 

8995921 Remainder. 

And fo by adding to the Remainder 3 Cyphers, the 
Operation may be carried on to any required Pkces of 
Decimals. 

To extraO; the Cube Root of i88i365963625» 

Thus 1881365963625(12345 Root, 
i 

3) -8 (2 " ■ 

432). 1533 (3 . ^ 
1860867 

4J387) 204989(4 
1879080904 

4568268) 22850596(5 . 
188 I 365963625 • 

000 
SCHOLIUM. 



I. In Square and Cube Numbers, there are certain^ 
Properties worth the Reader's Attention; as, if from an' 
Unit you fucceffively add the odd Numbers, all thofc 
Numbers fliall be fquare Numbers ; as if to i, you add 
the next odd Number, which is 3, the Sum* is 4,. a 
Squar&Number ;• to which add 5, ^e next odd Num- 
ber, and the Sum is g, a Square Number alfo j to which' 

K . - add 



9^ Of the Cube Root. ^ 

add 7 the next odd Number, and the Sum is 169 a 
Square Number alfo, and fo on. 

2. Likewife, if Cubic Numbers be fucceffively added 
from Unity,^ thefe Numbers will be alfo Square Numbers. 

7J? extraSl the Cube Root of a Vulgar FraBion. 

Reduce the Fraction to its loweft Terms, and extrafl: 
the Cube Roots of the Numerator and DenominatQrj for 
a new rfumeratior and Denominator. But if the FraHion 
be a 5«n/, reduce it to a Decimal^ always remembering 
to let your Decimal Fraction confift cjf Ternaries of 
Y\zfX^y.t& three ^Jix^ nin»y twelve^ &c. 

Examples. 
The Cube Root of \%%% is —\. 
For lltl is ^IJ, and the Cube Root of |l is J. 
The Cube Root of tVs^j is =f. 
For tVs^ is = tVtj and the Cube Root is % \ arid fo 
of any other. 

To extraft the Cube Root of 4I|. 
; Here the propofed Fraftion being a Surd, reduce it in- 
to a Decimal Fra£liori, which is =:»3S8255. 
Then . .3S82t55(.7i, the Root of |||- 

147)152(1 
3S79JJ 

OnrT 

Which may be carried on to any Degree of exaibiefs by 
adding ternary Cyphers. 




BIQUA- 



BIQUADR ATE ROOT. 



i*H 



ANY Numbej" involvedyittr times prpduces ^Btqua^ 
drate* Therefore to extra<ft the BiquMrate Root 
of any^ propofed Number is no more thai> extrading 
t^yice the Square Root, vi%» the Square Root of the firft 
Root* - • 

Examples. 
Extraft the Biquadrate Root of 4857532416. 

Thus 4857532416(696^6 • 
36 

129)1257 
1161 



1386)9653 
8316 ^ 

13929)133724 
125361 



139386)836316 
836316 



And 69696(264^ the Biquadrate Root* 
. 4 
46)296 
276 



524)2096 • 

2096 ^ 

o 

For 264x264x264x264=4857532416. " 

To extract the Biqyadrate Root of 2966370&6736.- 

Thus 4 /296637 086736 = 544644' 

And V^ 544644= 738 the Biquadrate Root. 

NotCx The above may be exprefledithus : 

. K 2 ' .•/- 1/ 
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V : 1/ 29^6 370867 36 J or thus, 1/2966370867361^ » 
, •! thus, 296637 oii6736|i = 738. 1 

, Alfo the Biquadrate Root of 99887766554411' is =1 
:ii6f.38. 

For 1/ 998877665544 1 1 = 9994381.7494. 
And 1/9094381.7494 — 3161.38. 
And fo or any other. 



QUA- 




QUADRATO-CUBC AL ROOT, 

orSURSOLID. 



ANY Number inyoh^d five tinies produces, a., Q^a- 
drato-Cube, and the Numbef' thereof is the ^ A. 

To extract the Qviadrato-Cubical Rqo of 36430820, 
it muft be pointed.over every^/^ Figure, thus, 36430826 
and the Figure 3, whofe Quadrato-Cube (or fifth Power) 
243 is the next lefs to 364, viz, to the firflr Point, muflfc 
be writ in the Quotient; a^ appears by infpecftio'n of tha 
Table. Then the Quadrato-Cube 243 being fubtrafted 
from 364, there remains 121, which augmented by the 
next Figure of the Refolvend^ viz, 3, and divided by 
five tinies the Biqnadrate of the Quotient, viz, by feek- 
ing how many times 5x81, or 405, is contained iri, 
1213^ it gives 2 for the fecond Figuxe. That Quotient 
32, being thrice multiplied by itfelf, makes the Biqua- 
drate 1048576 j and this again^ multiplied by 32 makes, 
the Quadrato-Cube 3355443^, which being fuhtra<3:ed. 
from the Refolvend leaves 2876388. Therefore 32 is- 
the Integer Part of the Root, but not the exa6l Root ;, 
wherefore, if you- have a Mind to profecute the Work in 
Decimals, the Remainder, augmented by p. Cypher^ 
muft be divided by five times the aforefaid Biquadrate of 
the Quotient, by ieeking how many times. 5x1 048576,, 
X)r 5242880, is contained in -2876388^0, and there will 
come out the third Figure, or the firft Decimal 5 ; "and 
fc by fubtrafting the Quadrato-Cube of the Quotient 
32.5 from the Refolvend, and dividing the Remainder 
by five times its Biquadrate, theiourtli Figure lYiay be 
obtained. . ' " ^ 

And fo on in infinitum. See Newton'^^ Arithmetics 
Univerfiilis. 



K 3 Op;c* 
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Operatic jj. 
36430826(32.5 

405 )1213( 2 , 

„„. 33SS4432 
5242880) 2876388,2(5 

To extrafl the Quadrato or Cubical Root of 
. I0243+S08843+24. 

Thut io24k5o8s434»4(634 
7776 
6480) 24674(3 

992424636 
78763860) 319204524 (4 

■02434508843424 - 
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ALGEBRA is a Science of univcrfa! Quantity, 
whereby difficult Qi' eft ions in Arithmetic andQeo- 
metry may be folved ; and is called the Analytic Art^ 
and may be defined to be a general Method* of Reafoningy 
in which by ajfu?mng the ^antity fought as if if were 
ino%jifnj by the help of one or more Quantities really 
known, we proceed by Adiiticn^ Subtra^ion^ Multir 
plication^ or Divifwn^ till at laft the Quantity fought is 
found equal to fome real known Quantity, and fo itfelf' 
comes to be difcovered. 

^ In this Art Quantities arereprefented.by Letters, and 
fometimes^by Figures, if there be occafion ; and thefe 
are either Affirmative or Negative. An affirmative 
Quantity is denoted by the Sign -f-j and is defined to be 
whatfoevei^is greater than nothing. A negative Quan- 
tity is denoted by the fign — , and fignifies a Quantity 
lefs than nothing. ' The Meaning whereof is, that^ 
whereas all contrary Quantities meet in one common 
Limit, which equally partakes of both Extrfeams, and 
is always reprefented by a ^Cypher or o, if all Quanti- 
ties on one fide the Limit be C0nfidcred as Affirmative, 
then all thofe on the contrary fide ought to be looked 
upon as Negative* Thefe Signs always, belong to the 
Quantities immediately following them ; and iiU Quan- 
tities with thefe twio Signs are always to be interpreted in 
a contrary Signification : If -|- fignifies upward^ forward, 
above, before, gain, increafe, addition, ^c. then — is 
to be interpreted, downwards, backwards, below, be- 
hind, lofs, decreafe,' fubdu6tion, l^c, -And if -|- be 
underftood of thefe, then — is to be interpreted of the 
contrary. And as thefe affirmative and negative Quan- 
tities are contrary to one another in thejr own Natures, 
fo likewife are they in their Effedls j which Confidera- 

' ' tion 
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tion alone, . if duly 'attended to, would anfwer all the 
Queftions concerning the Signs of Quantities, arifing 
from their Addition, Subtraction, Mukiplieati<)n, i^c. 

This Art is very d«efervedly reputed the very Apex of 
human Learning ; for, by means thereof, furprifing 
Truths have hecn found, as well in natural Philofophy, 
sa pure Mathematics. By this many geometrical De*- 
mojtiftrations are wonderfully abridg'd, and ProUeiiis 
folved, which Would be otherwife impoffiflie to he effec- 
ted ; nay even fuch a Number of Truths is often ex- 
prefled in one Line by this Art, as would require a whple • 
Volume to expound and demonftrate, otherwife j and 
by contemplating CMie Line for a few Hours, you may 
karn -vrfbat would take \ip a whole Year to be learned 
according to die co03J8K>n Methods. ^ 

» 

Notation (?/' Algebra. 

I* Letters of the Alphabet may ftand for any Num- 
ber or Quantity whatever, v/hether known or unknown^ 
Tkough it is ufual to put the firft Letters of the Alpha- 
bet, ay hy c^ i^c^^iox known Qu^tities^ aii^the hSt 
>» y^ 2, i^c. for unknown ones. Though fome put 
Vowels aty e^ y^ i^c. for unknown Quantities. 

2. In Operations perform'd by Literal Jritbmepc^ all 
Quantities, knowni or unknown, are reprefented by Let- 
ters, with prefix'd Marks or Signs, whereby (according 
to the Nature of the Propofttion) they may be fo ordered 
by Addition, Subtraftion, ^c, as if each particular Part 
was adtually known ; fo that the Pofition and i^elation of 
one Quantity to another are vifible thro' the whole Courfe 
of the Procefs, and confequently that of the knoufn to 
the unknown, 

' 3,- The Number of times any ^anttty is taken muft 
be prefix'd to it, and is called a Co-efficient , or Co^fa£t9r\ 
as 2^^ denotes %ah, 5^ five ^'s, %^x twenty five ^'s. 

4. 'K^antity having no- Sign before it, muft always 
betaken to be'Aflirmative ; and if it hath no nunienJ 
Coefficient before it, "Unity muft always be underftood j 
as tf is i^, A* is i.y*, ^c. 5. SiftfU 
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5. Simple Quantities are thofe that have but one Mem- 
ber; as 3^, 2x, i^c. Compound Quantities are thofe 

which are conneQed by -|- and — ; as 5^4"^^" — ^ — :5'+^* 

6. Two or more Spepes, immediately connedled to- 
gether, denote a Produify or Quantity niiade by the Mul-' 
tipUcation of all the Species together. Thus ab denotes a 
Quantity made by multiplying a by b^ and Imxy denotes 
hycniy^xy^y^mxy \ the rroduct atifing from b multiplied 
by TTz, and that Produ<^ by x^ and the Produft again by 
y \h\xx. the chief Ufe of thefe Notes is, when compound 
Quantities,' as tn — x^ were to be mulliplied by m-^-^x^ 
The WSiy is to draw a ^Line over each Quantity ,^ and 

write them thus: nir—xym-^^x. AlfO'3a4:4^ — ^^, 
to be ii\ultiplied by mz — zy -f- ^^^ 4" ^ Q y ^> • ^^ ^^ be wrote 
thui: 3^-|-4^ — %xy,m% — %yJ^mx-\'\oy^\ and fo of 
any other. 

7 1 One ^lanUty below another, with a Line intcr- 
poied^ • denotes a patient ^ or a Qitantity, arifing by titi 

Divifion of the upper Quantity by the lower. As — de- 

notes a Quantity which arifes by dividing m by «. 'Like- 
wife thus : ^^ denotes a -Quantity arifing by dividing 

XX — yy hym-^-r-y and fo in others. Sometimes the DI- 

vifor is fet before the divided Quantity ; as thus : m-^-r 
yxx-^yy. • 

8. If a Quantity be mswltiplied by itfelf, the Number 
of FaSiSy or Produdb, is, -for fliortnefs fake, fet at die. 
top of the Letter. ^ Thus for xx we write x"^ ; for ^xxx^ 
se^i for mnimaaabbxx We write m^a^b'^x'^. And thefe 
Numbers Handing above the Letters are called Indices j 
thus 4 is the Index of x in the Quantity xK 

9» \a^b^x denotes two thirds of a^b'^Xy and 5 - figni- 

b 

fies five times , andiiV^w;^, eleven times V^waT"" Alfb 

h 
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-2 denotes the Produ<ar of zi)y 2 ; and -ilfiL- ji dc- 

notes the Produft made by multiplying y^ by ^f^^ , 
that is, j>5 multiplied into the Quotient arifmg by theDi- 
vifion of 2^x by 14^4.^;^ ; and ^-HifLys denotes the 

Sq. Root th ereof^ an d 5^ -j- 3A'i^y?^' -j- zy - ^ r* denotes the 
Produ<a of S^+S*^ into' the Root V^mx-f zy-j-r* j and 

- denotes the Quantity »2yz divided by the Root 

^ jaa+h lf i and V^/'i^ — c V xy^% deno tes the Root 
\ /bb — c mu ltiplied into the Root i^xy^z ; and 
VxyV'mzJ^x denote s the R oot of the Produ<a of the ' 
^Quantities xy into \/mz^x j and fo in odier Cafes- 

And'fince AdStioHj hubtraSiiany Multiplication^ zxii, 
Divifioriy are the common AflEeffions of all ^antities^ 
therefore we fliaH, in the next Place, endeavour, with 
all the Brevity mi PIaiane& po£Ue» to a{i)|^ thele 
Rules to Letters. 

A X T O M &. 

1. 1£ to or from equal Quantities^ equ^l ones be aJded 
Cr/ubtra^edy their Sum or Remainder wilTbe equal. 

2. if equal Quantities be multiplied or divided hy equal 
ones, their Produ^s or ^otients will be equal 

. 3. If from the Sum of any two Quantities be taken 

either of them, the Remainder will give the other Quan- 

tity. 

- 4. The Difference of any two Quantities added to the 

^^fe gives the greater Quantity, but fubtra^ed from the 

greater Quantity gives the lejfer* 

5. The Produ^. of any two Quantities di\^d by 
either of them, the ^otient arifmg from thence will give 
the other Quantity. 

6. The ^otient of any tv/o Quantities being multi- 
plied by the lejfer-y the Product is the greater Quantity. 

7. Quan- 
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7. Quantities equal to a Thiird are equal to one an- 
other. 



Note» // vMiuU be very pnper for the Learnir to get 
Axisms by heart t a: ' 
■folving Prebkms, 



tbefe Axioms by hearty as he v4ll find them ti bt ff great 
ufemjol ■ " ■' 



Add I- 




Addition of Algebraic Integers, 



CASE.!. 

Tj^HEN ^antittes have the fame Name, and the fame 
^'^ Signs i 

RULE. 
Put down the Sum of their numeral Coefficients^ with 
their common Sign before it, and the common Denominati^ 
on after it. 

Examples. 



To -f tf 

Add -j-^ 



+5^ 



+ 15W2 



— r 



xx-^ayy — 3^ -4" ^ ^ 



^um 



2a 



18^ 



1 6m I — br \ 2xx~\-^yy — 5^^+ ^ 7 



For it is evident Jrorn the common Way of number- 
ing, that i3-j-5i=:i8 of any. thing of like Name > as 13 
Yards .and c Yards aue 18 Yards. 



I 
2 

3 

4 



--tf 



3^ 
•ga 



lim 

igm 
yn 



m 



n 
n 
n 
n 






jSu m 5 I i8<T I 2V I 4» I 4^+4^ 

, 2^z — 3;)'« — 7^+ ^ — 18 
;>rz — 2yu — m J[- b — 54 

C A S E n. 

When the Quantities have the fame N^me, and Diffe^ 
rent Signs, ^ 

RULE. 

Put only the Difference of their Coefficients with the 
common DeyiQmlnailQn after it^ and the i^ign of the greater 
^^maity bejcr:;ii/ Ex- 
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—7' 
+3*' 



To 

Add 

Sum +<ia—3a \ —'jx+2'' 
Or_ -|rag I — 4jf 



—5*)' 
+5^ 



+5'*'.y— 5'^j' 



- • 



1 



To 1 1 ^^ — :y.-f ^ — ^A* 
Add y-^4J0 — i iti'^^x 



Sum I la^ — -'l ig^ — y^y — x~{^xJ^^0—4.0 
Or 10 

For to add a Negative is to take away a Pofttive- 

Therefore to cdnnefb a Negative and a Pojitivey is to 
make the one, and deftroy the other. 

Thus, if A* haa logo/. and owes 8,00/. it is. evident - 
^hat the Suni, or his Wcfrth, is 'but 200/. 

And if J, has 800/. and owes 1000/. then his Worth 
IS. — 200/. or 200/. in debt, or worfe thjin nothing, be- 
caufe he owes 200/- more than lie aduaUy can pay. 

za — 1 1 -j-:2A'-f-3;' — a 
—'ix~^a—%aJ^ 2 J— 37 
~2>y^^^' — 11^74-42 — i%a V 



Add — ^y — 2ixy 
Add —27 +5o;7 
Add +47— I5.vy 



+> 

— 2.V 
■\-%x 



Q I +3^7 I Q I +^^+33— 3>^^— 5>^— H^ 



In Ordering fuch Examples a.s the above, fet down the ■ 
Quantities having the fame Sign, whether affirmative 
or negative, on a feparate BhTof Paper, or a Slater then 
gather thofe of a different Sign, and compare them to- 
gether, which muft be fet down according to the Pre- 
fcript of the Rule. 

+Aza —itza > r o ^^'"^^"^ ^^^^ +5^ ¥^ 4»^» 
-r— • Tg^ y ne Sum is -[-z^, and fo any other. 

C A S • E III. 
ff'hen Quantities are of different Names-. 

- ' L ' RULE 



no 



(y A L G E B R A. 



RULE. 

TVhe/i the ^antities to be added dre of different De- 
nominations^ and confequently fuch as^ will not incor- 
porate^ they can only be put down in one common Series j 
with their proper Signs before them. So compound ^uan^ 
titles^ whofe Numbers ate all of different Denominations^ 
are incapable of being added any other way^ than by being 
placed one after another without altering the Signs ; but if 
the Members are not all of different Denominations ^ it may 
then be convenient 'to place one compound ^antity under an- 
other^ with like Parts under likej as far as poffibky and 
then add them together. 



To 

Add . 

Su^n aJf-b 



*| 



Ex A M P L E S. 

'Zm ] b^m 
2^'^2m a-^-x-^-b-^m 



2^_3,v— 4.3/4. 30 



oH-^^— 4Hh54 



This fort of Addition is very pjain, that a added to b 
cannot be ab^ but aJ^b ; for fuppofe a ftood for 12 , 
Yards, and b for 6 Shillings, it will neither make 18 
Yards, nor 18 Shillings, but 12 Yards plus 6 Shillings. 

Again, fuppafe a denotes 5 Pounds, and b four Gal- 
lons, yet it will not make 9 Pounds, nor 9 Gallons; for, 
5 Pounds ' will ftand as 5 Pounds, and (o wiU 4 Gallons 
fland as 4 Gallons ; therefore it is' manifeft they cannot 
be added together but by con!ie6ting the Signs. 

Here follow a few Examples promifcuoufly fet to' ex- 
erciCe the I/carner in the above three Cafcs of Jdditionj . 
which, ^when well underitood, he may proceed to Sub- 
tra^ion, ' - * 

2y^ ab-^ mJ^ 7X 
2>— ab^ m^^zz ' 

15 — 217 4: 9m — 2^ 
' Sam 52^4-22 — i6j4-i54-9^ff — 3^ 



24. 



CyALGEBRA. 

—xx—24—3x+5b—yyy 
Sum ag+3T+4^4-S^— tF" 



aa-i-iax-i-xx 
-~^x 



, Sum aa — aax -fr x. 



iif^ilx—i-jy 
yby^—icx+54y—ti 



I5i/+i7^— II 



— 3ffi«'.— iizjf-j-i^n*-}- gzs — I 
—I smx+5^xx+i jzz+slxy+2 1 
Sum -|-6wA'+26gz— I 



L 2 Sub- 



< 




SubtraAion of Algebraic Integers. 



WHENEVER a fimple Algebraic Quantity is" to be 
fubtraScd from another, whether fimple or' 
compound, firft change the Sign of the Quantity to be 
fubtr^fted, thnt is, if it be affirmative, make it, or at 
leaft call it, ^ negative, and vice verfa^ and then add it 
fo changed to the other. For fmce, as vjzs before hint- 
ed, the fub tracing of any one Quantity from another is 
the fame in efFe<5 as adding the conti'ary^ and fmce 
changing the Sign of the Qiiantity to ibe fubtrafted ren- 
ders it contrary to what it was before, *it is evident that 
after fuch a Change it may be added to the other, and 
\hat the Refult of this Addition will be the fame witji 
that oftlie intended l^ubtraftion. Thus may the Rule 
for Subtraftion, by changing the Sign of the Quantity to 
be fubtrafted, ' be any time changed into that of Additi- 
on, juft as the Rule for Divifion of Fraflions, by in- 
verting the Terms of the Divifor, y/as changed into that 
of Multiplication. 



E X A M p t E s. 



+5 
+3^ 



J^bc 

A-bc 



— ^x 

— IX 



From 
Take 

Remains 4-5^ — 3^', ^^ — ^^ — 2Jf +2^ 

Or 



50 4.11^4.29 



\\7y1JLx — 66 



7.a 



I 



O 1 



o 



I 



From 
Take 



+5^ 
—3^ 



Remains 4-^^ 






^%yn I 4.15^4.2 



\^xx:^\^xJ^l.o 
XX J^ . y— — 1 2 



I'lxx — 13^-1-32 



From i2xJ^-ta — 4,b — J2c* — je — 5/" 
T'ake io;f-f 9^+4^'— S<:+6^/— 71? * 

Remains ^zx—y — gk^jc^Sd* — 5/ 



SCHO- 



0/" A L G E B ,R A. 



SCHOLIUM. 
As to Order, how the feveral Members or Terms do 
ftanda it matters Qot in Jdditiai md Subtraifhn^ To that 
each has its own peculiar Sign. 

For fl^m— jr— J— ^-J-m^: — y-^m-\-a:^m—y-^a-^ j 
Or 6+8— 4=6— 4+8=— 4+8+6=8— 4+6=10. 



Ls 



Mitl- 



My 'X* Si ^' 'if <x.*<Sf vE> Sy 'Mf '%? ^b '•K' ''^ 9f vE* cl? ^* cu oe. £> ^i^ 

t 

Multiplication of Algebraic Integers. 

, ,.i.i wmmm^mmm^ II I xt\w^t^mmmfmmm^mmmmmmmm»m^mmtl\ Ii ii i i i ii ii 

I 

BEFORE we can proceed to the Multiplicatiorrof 
Algebraic Quantities, we are to take notice, that 
if the Signs of the MultipUcator and Multiplicand he both 
alike, that is, b^h affirmative, or both negative^ the 
Pfoduft will be affirmative, otherwife negative. 

Thus +4 multiplied into -}-3> or —'4 into — 3, pro-, 
duces in either Cafe -^12* But — ^4 multipjied into -)-3, 
or -j-4 into —'3, produces in either Cafe —12; all 
which four Cafes are thus demonftrated. 

Firft, that -|-4 multiplied into +3, produces + ^ 3i> 
and S'.'dly, that — 4 into 4-3 giyes— 12^ is evident from 
the Nature' of Multiplication by an Affirmathre, which 
is but a more compendious Addition. Thirdly, that 
•^4 into —3 gives — -12, is evident from hence, 

Shrt -|-4 multiplied into the ProgreiBon 3^ 2^ I, o, pro- 
luces the Progrffflion 12, 8, 4, o ; therefore *^4 mu^ 
- tiplied into thfe reft of the Progr^flion^ of MultipHcatprs, 
viz, 1 — I, • — 2, — '3^ ought to produce the reft of the 

- ProgrelTion of Prbduds, viz. —4, — 8", —^12. Fourth-^ 
ly, that '—4 multiplied intc) — ^3 produces -{-hQ. will be 
evid'ent from the like way of reafonihg ; for •—•4 ihul- 
tipkd irtto the Progreffion 3, 2, i^ o, pro'duces the Pro- 
greflion' — 12> -—8, >- — 4, o, by the fecond'Cafe 5 there- 
tore — ^4 multiplied into a Continuation of the former 
Progreflion, v/z. — i, •— :?i, — 3, ought to produce a 

' Continuation of the Litter Progreffion, -{-4, -|-8> +^^ > 
or^ more conipendioufly, thus : -j-4 into -I-3 produces 
-}- 12, therefore 4*+ ^^^^ — 3 (v/hich is contrary to -j-3) 
ought to produce fomething contrary to If- 1 2, that is, 
—12. But if -j-4 into —.3 produces —12,. then —-4 

^ into -^3. ought to produce fomething contrary to —-12^ 
namely -J- J 2. And thus the formidable garadox *— 4 
j.itg — 3 cro3ilces -^12 is found at laft to amount to no 
more tfjutn a common Principle in Grammar j viz. Th^t < j 

w i-ivs AO^ ativcs make an Jfiirmati^e. . * ' 

X- +4 



d] 
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» . I. +4 into +3 gives +12 v 
2. 4-4. into i— •3 gives — 12 

^ 3- *^4 i"^o +3 gives -—12 
. 4. —-4 into —•3 gives -{-I2. , , 

Multiply 4, 4, 4, 4, 4, 4, 4 
Lito 3, 2, I, *, >^i> —2, —3 . 

12, 8, 4, *5 --4. — 8, — 15 

Multiply — 4, -r4) — 4» — 4i — 4j ~4» ~4 ' * ^ 
Into 4- 3^4-2, +>> ^^ ~ii ~2, ^3 - 

—12, «— 8, — 4> >*> +4» +8, +12 

Thefe Things premifed, the Multiplication of fimple 
AlgebYaic Quantities is peFformed, firft by multiplying 
their numeral Coefficients tbgether, 'and thea putting 
down after the Produ<9: all the Letters in both Factors, 
the Sign, when occafipn requires, being prefixed as a- , 
bove direfted* Thus 5^x4^=:20^^. 

Tho' this Kind 0/ Language (for it is no more) like 
all others^ be purely arbitrary, yet that* a more rational 
one could not have been invented for this Purpofe, 
will appear by the following Confideration. If any 
Quantity, as a*, is to be qiultiplied by any Nuftibers, as 2, 
3, 4, ^f. the Produ£l can't be better, reprefented than 
by 2x^ 3^-, 4.x J ^c* Therefore if ;r is. to be multiplied 
by a, the Produft ought to be called ax j but if x mul- 
- tiplied into a produce ax^ then 4** multiplied inta^7, ought 
to produce 4 times a^ mucli, that is, /^.ax c Laftly if /\.x 
multiplied into a produce ^ax, then 4*fX5<7=;;:20^;f=: 
five times as much. • . 

D'lJlinSiiom to be ohferved betwixt Addition and Multipli* 

■ cation. 

1. 'wadded to azzi 2tf, but ax ^s=: aa 

2. <2 added to *= a^ but aye .*= * ' 

3. a added to — ^zz ' -*, but aYr-^c^^^—aa 

4. -—^ added to*— ^5:= — 2^, but *— ^ X " ■ tf —, -f-^^ 

5. wadded to 1=: ^-)-i, but ax i= 'a 

6. la added to^-^'^lzziZa* — 3^, but 2<?x — '^:=r-^Qb 

PROB- 
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'PROBLEM. 
CT'O multiply Jimph ^antities. 

RULE. 

ydin the FaSfors together^ and prefix to them the Fro* 
duh of the Coefficients y if there be any. 



Examples. 



Multiply ^m 
By . 3w 



Produdl jTMrF 






—^grtx 



' >^2ed 



± 



XX 



4* 



+iyA' 



wm 



PRO. BLEM JL f 

'CT^O multiply compound Quantities * 

' RULE. 

Multiply each Part of the MukipUer into each Part of 
the Multiplicand. 

Examples of Compounds by Simples. 



Multiply tf-f*^ 
By . ' m 



^r— ^ I ;»»— 41 



Produfl: ma-^-mb \ xy^-^ | c^mn — '369 

Multiply xt^-^^mx 

By >— /gy 



Produ£l -'-"mxy-i^myy^'-^m^^ 
ExAMPLBS of Compounds by Compounds* 



Multiply nJ^x 
JBy <fr— >» 



aa'\-'ax. 



Produft aar^*xx 






^27y^9n^72 



2yy^my—i gy+gm^jz 



■*-* 



MuW- . 



0/ A L O E B R A. 
Muldply 8*'-f5:r» — 3^+1 
By ■ a;--s>+0 ' 

+7J;!+lS£=27'+9 

Produa 8y.— ;i;^4.4j,.^.6i,._^^j; 



a 
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SCHOLIUM. 

Sometimes Products are exprefled oidy bjr the Quanti- 
, ties to be multiplied v/ith die Sign x bet ween t h em. 

Thus the Produft m-f-^ by a^y is ot-|-*x»-1-;> and 
the Pro dua fl +j- by m—n+y, aiid that Produfl by 



pivifion 




Divifion of Algebraic Integers. 



General RULE. 

PUT the Divlfor under the Dividend^ with a Line &• 
tweenthem* 

Examples; 



Divide 
By 

(Quotient 



b 



a 
b 



c 



c 

X 






x—g 



a'\'dg-'^m^ 



ia^dg — n^ 



^+z' 



•^•^m 









For, by common Divijion^ in dividing 12 by 4, it is the* 
very fame Thing whether 3 or ■^* be the Quotient. 

The Divifion of fimple Algebraic Quantities (where 
it is poffible) is performed, firft, by dividing the nume- ' 
ral Coefficient of the'Dividend by the numeral Coeffici- 
ent of the Divifor, and then putting down after the Quo- 
tient all the Letters in the; Dividend which were not in 
the Divifor, the Sign of the Qiiotient in Divifion being 
determined by thofe of the Divifor and Dividend, juft in 
the fame Manner as in Multiplication the Sign of the 
Produft is determined by thofe of the Multiplfcator and 
Multiplicand ; that is, if the S^ns of the Divifor* and 
Dividend bel)oth alike^ whether they be both -|-. or — 5 
the Quotient will be -|- > otherwife it will be negative. 
Thus if the Quantity -^i^ah is divided by — ^3^, 'the 
Quotient will be -{-4^ \ which I thus demoiiftrate. 

In all Divifions whatever, the Quotient ought to be 
fuch a Quantity as, being multiplied^ by the Divifor, 
will be equal to the Dividend ; therefore to enquire for 
the Quotient in our Cafe, is nothing elfe, but to_^ea- 

Juire what Number or Quantity multiplied: into —^3^7 the 
)ivifor, will produce — -ii^i the Dividend. Firft then 
I afk, what Sign multiplied into*—, the Sign of the. 
Divifor, will give — , the Sign of the Dividend ; and 
the Anfwer is -f i therefore^-J- is the Sign of the Qug- 

tient. 



I 
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lient. In the next place I inquire what Number mul- 
tiplied into 3, the Coefficient of the Divifor, will give 
T%y the Coefficient of the Dividend; andtheAnfwer is' 
4 ; therefore 4 is the Coefficient of the Quotient. Laft- 
ly, I enquire what Letter multiplied into the Letter of 
' the Divifor will produce ab the Denominator, or literal ' 
Part of the Dividend 5 and the Anfwer is h'y therefore b 
. is the Letter of the Quotient. And thus at laft tt/e have 
the Quotient, which is 4^ ; and this Way of reafoning 
will carry the Learner thro' all the other Cafes. 



Examples. 



• 

Divide ^^-mn 
By -f w 



Quotient -^n 






— — /7Z 



-mn 



+« "^n 



-^m 



-n 



ax-\-ay 
a 



x-{-y 



/ 



For nxnmmn^ and x-{'yyiaz=zaX'\-ay4 

, ax — ca'X'nx*—<n . , 

issTA*, and -^ IS z=:a-{'r2. 






S C HO L I U M L 

If a ^antity is found to be a common Multiplier in 
both, it may be expunged from -both. 

Examples.. 



Divide ab 1 ab-^ad 
By 



db 



a 



Quotient - 
d 



acd 



'ab'\-ab€'\-ahx \ bcd-^-cdr 



abd'\-abf 



b+d 
xd 




cgd — cmd 



'h^r 

g W 



The Divifion of . compound Algebraic ^jiantities i* 
performed, firft by ranging the feveral Members, both 
of the Divifor and Dividend* according to the Dimenfions 
of fome Letter common to them both, and then proceed- 
ing as in vulgar Arithmetic. ' , 



Example j 
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S C'H O.L I U M n. 

When the Divifor is not an even Part of the Dividend, 
you may carry on the Operation by annexing to the 
^otient the Remaincfer fet ^over the Divifary jvith a 
Line drawn between them, in order to" terminate it^ or 
elfe carryed on in an infinite Series. 

Examples. 
X'\^y)zz[ ^A — =^>-^ -^ a &c. tn infinitum 



-^zzy 



^^zzy zzy^ 



X x^ 



+ 5*^+0 ' 

— z*y3 
— Z-O-o 

*— 2*y3 z*y4 



For — 2-:ix = J_i=2ft*-j — i. 



^ ;ir . ^ 



x^y z^y s?-xy — 'Z*/ z'^y ^ zV 

I x'^ ' ^ x"^ X x'^ 

J x^ '^ x^ . "x^ x^ " 
x-^-y ^^zy^^, — xz'^y^ — 2*y* •— z*;'^ zy 

I ^ "^ Ar+ ^~ ;ir3 x^ - 

M3 SCIiO- 



-^ V. 



126 Of At O 2 BR aI . 

'•-- SCHOLIUM in. 

The Law of Continuation is manifeft, and may be 
carried on to any Degf ee of Exadnefe. 



%%-{ 



y r 

zzx 



^zzx 



y 



4-0 



%%ir 



i2!f! 






*--.%*;c3 ; %^x^ 

. >^ ^ r 



&c. 



«*** 



- yJL.X ZZ Z'^y+Z'^X . , Z^X 

' I ^"^ y» , jf* y y^ 

y+Af ;s^y? _ z^x^y+z'x^ _^ z^x^ z^x^ 

~r ^~'^ y^ "^ y* "*" y^ 

,^-J:.;^ 2*.y3 2^y3y— .g^^ Z^X^ Z'^X^ 



1+** 



O/'Alqebra. 

■ ^ +A''*') I { I— ;f *+;^— ;p^4.y &c. /« infinitum. 
— xx^o 



izi 



XX X^ • 






Whence the I<aw of the Ccaitinuation is evident* 



H 



4r;ir 



I 

XX 



+0 



I 



f i+0, &c 



I A-A* ;r.v *^ XX 

I ^ ^** x^ '^ XX 



x^ 



• \ 



«2^^ 
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^;r-^;)*»y^;--|.^+^+25+|! &c. in infinUum. 



xxy — y^ 






\ ■ 



xxxz — xzyy 



2^ ^ 

.*• x^ ■ 

&c. 

M/^, It IS proper to obferve that the greateft Term 
of ^he Series muft ftand firft ; otherwife the Scries will 
not' be true, without taking in the Remainder for the 
Numerator of a Fra£tion whofe Denominator is the Di- 
vifor. Thefe fix laft Examines fliow how to throw an 
ExpreiEon into an infinite Series^ which Beginners may 

ffDit^ till they are better acquainted with F^a^Uons. 




Involutiojst of Quantities. 



D E F I N I TI ON. 

TNvolutton is the multiplying a Root ^r Number into or 
-* hy itfelf^ which when done once is called the fecond 
Power ^ or a Square ; "when that ProduSt is again multt^ 
plied hy the Root^ or original Number y it is called the third 
Powery or the Cube^ &c. Therefore^ Ifay^ a ^antity 
multiplied any nurfiber of Times is faid to be involved, the 
Produfts arijing from thence are tf^z/iW Powers, and tha 
Quantity^ multiplied a Root. 

aXa^zzaay or a^. 
\aXaXa':=iaaay oxa^. 
\axaXaXa^:!r:aaaay or a*» 
,axaxaxaxa:=uiaaaaj ox a^. 

The ufual Charafter or Sign for Involution is ©•• 

Quantities, compounded of fcvertd Terms, arc invol- 
ved by an adual Mdlttplication of all their Parts. 

Thus to nuTe m-^n to the fourth Poweh Sie ihi 0* 
peration. 

^-^-naz Root* 
m^mn 



Thus 



Firft Power 



Second Power = m^+amn+nn =Square, o^Vp? 

m+n 



Third Power 



m^^zm^^mnn 

•^m^n-^TjnH^^n^ , 

=s m^J^yn^^ynn'^^n'^ ts C ubc» or 



m^'^'yn^nJ^yr^n^^mn^ 
'^m^n+^m'^n^^ynn^-^n* . . . 
Fourth Power ss frJi--p^^n^bm^n*'-^'j^n^'\'n^'^s^+n)^ 

. ' Isfofer 
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Not e J wz-j-«l* denotes ti>e Square of /;i-f »• 
W2+55]' denotes m-^-n cub'd, or raisM to the third Pow- 
er J and is no more than »i'+3^*«r|-3»w*+'^' ejcpreffed 
in iho'rter Terms j and fo of any othcn 

This MethcJd of Notation is now become vaftly ufeful 
in literal Computations, as folving Problems, ^c. 

So likewife if it be required to involve »»— « to the 
fourtli Power, the Procefs will ftand thus : 

Firft Power z=:m — nt=z Root 

m — n 



Second Power sot'*— 2»w-J-«* =Squ^e, or w— »]*• 
Third Power ss w3^3ot»«+3ot«*— »5=CubC|0r«J— Sj* 

W* — 3;w3«^2W«*— iOT«' 

— OT^^+ 3^y^— 3^^?^+^* ' 

Fourth Power =:wi* — j^^n-^-bne-n'^ — ^4»i»J-|-«*=:w— «<* 
the Power required, and fo of any other. 

The Method of proceeding is die fame in the genera- 
ting of higher Powers from any given Rooty whether 
Binomial or MultinomaL As . 

If ;n-|.»-}-^«-r;:« were to be fquarcd* 
.Thu&. * ' 
Firft Powtr sifw-j-w-}-^ — ^r = Root 

frf''^mn'\^am — rm 

. ^ r— rwi-— m— <yr4-^y 

Square ss »i*-|-2OT«-|-2^»i-f-«*-f.3U7» — ^rm — J.rn^aa — 

' ■■ ■ f ■ 

Beftdcs 
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Befidcs this Method of forming Powers by multiplving 
the .Quantities at4ength^ there is another Rule wnich ^ 
performs the Work much (horter, efpecially in Binomi- ^.. 
al Quantities s as if ^-|-^ was to be involved to the 7th 
Power. 

R U LB 

The Power required muft be made to confift of on^ 
Term more, than us the Index of the Power required^: 
whereof the firft and laft are pure Powers, the firft of ^, ' ' 
the laft of ^, each involved to the Power required ; then 
all the intermediate Tprm^ are to be made up bf bo^h a 
and^; and in thefe feveral Terms the Index of a de- - 
creafes, and that of ^^increafes gradually, fo that the 
Sum of their Indices in any Tern* is equsJ to the Index 
of the required Power. ^ 

And for finding the CoefScients, or TJmiae^ of the fe- 
veral Terms, the firft is alwayy i, the fecond is the In- 
dex of the Power required. And, in general, if the 
Vncta of any Term be multiplied by the Index of the 
leading Quantity (^), and divided oy the Number of 
Terms to that Place, it gives the Vncia of the next fol- 
lowing Term. 

Thus, to find the 7th Power of a-^-e^ the Terms 
without the XJnciae will be a'^j n^ey a^e^^ a^e^, a^e^y i?V, 
ae^y ^7; arid the particular -Unci a ^ ox Coefficients, by 

the Rule- are r, 7, 2^2i, ^=35. ^ = 35» 

35X3_2ii, ^=7, and ^ = x, Thertfore tp^'. , 

=:« 7-|.7^^-i-2 w5^*-|-3S^^^'+ 35^^^+ 21^*^5^ 'jae^^e^. 
And the fame Rule holds when the following Quanti- 
ty {e) is negative, only the 2d, 4*, 6tb, £fff. Terriis 
are n egative. Thus ^ 



£vo- 




Evolution of Quantities. 

t 

<— — ^— ^■■*— ■*— "^ ' ' ' ■ I n il - I i n I III l» 

D E F I N I T I O N. 

T^ Volution is the extra^ing Roots out of any Power given^ 
^ and therefore is called the Analjrfis rf Power Sy and is 
ju/t the Reverfe of Involution. 

The 4ifual Sign, or Charaftcr, forEvolutionis toi* 

Thus the SquareJRoot o£ aak a 

of m*x^y^ is mxy 
of m*x*y* is n^x^y^ 

of m^'v^ Vmxyyofmcy^ 

. iJ^tey \/mxyy mxy\s are both the fameExprcffion, the 
former being the old, the latter the hew Way of Nota- 
tion for the Square Root'of mxy^ &c. 

Alfo the Cube Root of a^]s a 

of A-y is x'^f- 
of x^y^ is Xy 

. ' ^ of xy is 1^1 or i/J^ 

The Square Root of i^is^i^ ori/^ 

' of a+x is • J ^, or 7+J^ 

of x+j/ ^^y \sx^i /^^y\i^ CMT 

^x+i/mn-i-y 
AJfo the Cube Root of x is xij or \/x 



of a^x is «+^> ®' V*+'^ 

of x+ j/nm+y '^ x+ \/mn+y\jy 6c 

likcwife the Biqua-7 - . 
drateRootof J ^»* 

of x^ xy ^ 
ijtxisxiy or y'J 
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6{ xX'\-aaY is xx-^aa\i' 
of7x^gy+qq\^ is ^^—^>+^^ }'*"*• 

The Square ,Root of ^gxx is jx. 

of 121^ is liflj^ 

of II** is v/ii;f% or A-i/ji. 

The Cube Root of 64)'' is 4y. - - \ 

of 722/ is ()y\ 

of iigm^n^ is y^rig^z^*, or 
iigm^n^fiy or mv/lig^** ^ 

Compund ^antittes* 
ed-\'2ax-\-xx{a'\'X =: Root. ' 



' 






2^zy- 'Xx 



'XX 



XX — 2^A'-j-^^( A"—- ^:;z: the R oot. 

XX * 

2x — a) — lax^aa 



XX — aX'^-4^aa{x*^iazz Root,' * - 

• XX 

Ix^ia) — ax^iaa 
— ffx^iaa 

• • 

Here the feveral Terms are placed in order, of which 
the ^ven Quantity is confipofed according to the De-^ 
menllons of fome Letters therein, as you fliall think 
beft ; and then the Root of the firft Term is found, ,and 
placed in the Quotient,' as Jh compound Divifion^ and 
fubtrafting that Term from the given Quantity, and 
bringing down the firft Term of the Remainder, and 

N dividing 
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dividing by twice the firft Term of -the Quotient, or 
Root, juft'as the Extradion of the Square Root in 
whole Numbers ; and fo repeating the Operation, and 
dividing the firft Term of the Remainder by the fame 
x^ivifor as in the above Examples, and the Thing is done. 
The Roots of highei^ Powers may fometimes be dis- 
covered thus : Extraft the Root required out of all the 
fimple Tertns which will >admlt of fuch a Root; ai>d^ 
conneft them together with the Signs -|- and — ' ; wliich 
done, involve this Qiiantity to the. fame height as the 
given Power, and if it be the fame throughout as the 
given compound Quantity, you have the Root ; if it differ 
-in the Signs, change fome of the Signs, and involve it a- 
gain till they agree. 

Example. 
_To extraftthe Cube Root of ^7'— 6^**4- 12/?^* — 8^^ . 

» 3 3 , 

here \/a^ is -=^7, and V^— 8?^ m = — 2h -^ therefore I 
take a—2lf for the Root, which being involved to the 
' third Power, is ^^-— 6^*^-|- 1 2^^' — 8^^ i therefore/? — 2^ 
is the true Root. But rf a^-^a^b-\^i2ab^J^ib^ was 
given, .1 try tf-|-^^» ^"^ '^ produces a^^6a^bJ^i2ab^'^ 
8^3^ which differs from the Quj^ntity given ; which has 
no Root but what is furd, and muft be exprefl'ed thus, 

\^a^ — 6tf^/'-fi2^^^+8^' ; orthus. 
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-Algebraical Fractions. 

^ A Fraftion is a broken Number, expreffing ibme 
jl\. Part or Parts of -any thing confider'd as an Integer* 
It confifts of two Quantities, placed one above another, 
with a Line drawn between them, as in Vulgar Fracti- 
ons, thus -r 

Numerators 2 a 2a — c ^hx^^m—y . 
Denominators 3' 0^ 3^ ^- 3 — y-^-M ' 

PROPOSITION L 

CT^O Reduce fraSf tonal ^antities into a lower Deno- 
•^ minaiion, / 

, ^ R iJ L E- 

.^Divide both Numerator and Denomincftor by their great' 
eji common Divifor^ or by any ^antity that will divide 
ioth ofthem^ and the ^otients will be the new Ffa^lon. 
See p. 18, 19. Vulgar Fra^ions* 

Examples^ 

I. !^^=" 2. ^5^ 1- 5 
mxy y* * S*'^+^5^^*^^rf"3^* 
m^-^n"^ ^^^m — n 

PROPOSITIONn. 
Cf*0 reduce an Integer into an improper Fraftion. 

. C A S E I. - ■ ^ 

When there is no ajftgned Denominator, then let the 
given Integer be a Numerator y and Unit Hs Denominator • 
See Page 20. " 

Examples. 

N 2 CASE 
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C A S E II. . • 

When there is, an afftgned Denominator. 

RULE. 

Multiply the Integer by the ajftgned tienominatory th^t 
Product fttall be the Numerator * . 

Examples. 

1. Denom. aflign'd a. Then y:;=i'^ ; here the In- 
tcgtr is y. -- > 

2. Denom. affign'd a*. Then fl-j-irz — ^ — i 

here the Litegcr is a-^b. 

3. Denom. aflign'd m-^n» Then xzz, — i — > her« 

the Integer" is *•. . 

For yxaz^ya i a'^oxiC'zzaX'\'bx \ x^mJ^nziznixJf'nxm 

PROPOSITIONS. 
CT'O reduce mixt Fraftions into Improper Ones. ' 

RULE. 

, Multiply the Integer by the Demminator of the FraSfi- 
#ff , and add the Numerator to the ProduSf^ fubfcribing the 
fame Denomitiotor. See Page 21. 

EXA M P L E S._ 

. mn bx+fnn , ' - 

. , zz amr^hmr-^%z 

2. tf+^T =;: * • 

mr ntr 

^x-^ry^rcX'^rmy'\'Cx-\-cy% — c^x-\'Cmy-\x';^y% 

' ~ "^ r-f-c ' 

- ' PRO- 
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i> R O P 6. S I T I O N IV. 

CTK) reduce an improper Fra«Stion into an Integer, or 
-* mixt Fra&ion. 

RULE. 

The Numerator divided by the Denominator^ the ^o-^ 
tient will be the mixf Fra^ion, or Integer required* See p. 2 2-- 

EXAMPXES. 

bx-X-fnn >. mn 

. mx-l^nx ^ • 

2. — X — zz:x. 

m'\-n • . 

amr+bmr — izz , , 22; 
• - 3. -jL =^4-^ 

mr mr 

X^y—CX+fJiy+—^ 

P R O P O S I T I O N V. 

CT^O reduce Fraflions of different Denominators intb 
•^ their Equivalents^- which Jhall have the fanu . Deno- 
minator. 

RULE. 

. Multiply all the Denominators continually for a common 
Denominator^ and each Numerator continually by the others 
Denominators for new Numerators^ and the Products are, 
the refpeSlive Numerators* See Rule, Page 24. 

Ex A MP L E S. 

a c ^ ad be . 

1. J, ^make— , ^5. 

„- ^a%d ad , c%b be 
For ^^.,,=23, and 3^^=^ 



2^ bxd—'i 



_y z ab . 1 • J 1 cmy czx ahnx 

2, ^, — , — , when reduced, make — -^, , ^. 

^ X m € ' • €fTix cni^ cnix ^ 



N 3 For 
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xXmXc cmx ^' 

z Xx'Xe exx 

mxxycc mxc ' 



-is»«ii* 



^^1 ^*^<^ i»^ ^^ ^^ w^ 



Addition 



Mr 



PRO POSIT I ON VI. 

CJ^O add a Fra^ion to another y or to fubtra^ one from 
-^ * another. , ■ 

Thefe are managed asVuJgjurFra&ons. Seep. 33 — ^^5. 

For when thefe are reduced to a common Denominator, 
the Sum or Difference of the Numerators.^ Jet over the_ 
common Denominator, wilt be the Sum, or Difference, of 
the given FraSfions. 

E X A M ? L E s in Additikn. 
!• ?, addtoy isi=2+ i :=:: --ii 

2. — *, added t^ ^J^, is == 1- § = — ^^^-^- 

^ m m m' ^ ni 

3. •"^+%- add to AT, :;= ^'^-^y^f^'^^y _■ ifj^ 

» — y x-^y jr — y 

4. - adtkd to^ added to 55,.is=>fi+?^4:«*^ 



a ' b 

xxxbxc _^ bcxx 
"oKbxc "*■ aH * 

For \ n.^"^' - £^. 

bXoHc * abc 

zzXaXb ahzz 

^~XaXb abc 



abc 



WT'^'mmm 



> ^ Pr<^, 5. 



Therefore !fff +5^+±^ is s^ffi+f^dlS^ S 
tf^^ abc abc, .ad$ 



by this Proportion. 
^ aa ^ bb ^ cc , zz . 
'^ m \ n * a ^ XX 
2indxx-\^b^mdx^J^c^mnx'^r\'Z^fnnd 



Sub^ 




Subtract;ion of Fractions, 



— »- 



Examples in SubtraSfion: 

I. From r take -, the Remainder is f • 

b d bd 






. iy Prop* 5* 



Therefore --, — --is = — ^-.— j by this Propofitionr 

bd bd ba ' " ^ 

•2. f]5— •?! := — n^ j-as is evident. 

'm » 



«i 



;// 



. From ■ ' , ■ take ^ the Remainder is =: ---. 



abd 



ab . 



bd 



a*J^dx^ *3 fa^b^abdx^^'^bdx'^ . aaa 

abd 7b:^\ (th'-d '^^W 



. 'jL. From ^^^^^^ take jr, the Remamder is -.^, 
For ^^^+>' _y= f^^^+J^'-^J^"^=) .^3:!. 

r. From lix^ take — , the Remainder fs ==. 

^ ■ ex — x;f flf*c— <?**• . 

-1J» -. - 

a^cx^^a*x^ - , ' 



,.-■-.. • 










Mul- 




mm^^m^ 



'iS8lS21t^ 
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Multdgtcation of Fradidiis. t 



•m> m 



RULE. 

E IRST reduce whole or mixt ^dntities intf improper 
•^ FraSiionss and then multiply the Numerators for a 
;;«t; Numerator, and the Denominators yir a new pcuo- 
miniiton See Page 46^ 47, &C. . 

E X A J4 P L E S. 

a 1 • 1* 1 1 ^ • a c ac 
1. ^ multiplied by 3IS = j x 3 = j^. 

mx dy mdxy 

cy cz ccyz 

3. — multiplied hy'x w — -^ for — x - = — ^ ^ 
^ *v c c ^ € 

^ • ■ - 

^J^ . . ax a^x aa^4^axx. 
4* — X ^4-.v IS ^nz — X — ^ =: » i. i i.. M ■ „ ,>. 

^-^ * m "" I m 

5. multipEed by ai4"^ ^ =^ — X -^^ s= 

x^^ax^ x^ 

ix^aa a* . 

' r y atr 1^ V 1 r . xx~axX^a 

6. xJ^ multimiea by x-^a is = -^ J- — ■ x 



X — a-zz^xx-r^x^aa* 

+ ^^^ w: ^ , aa . x^ — ax-iX-^aa 
-^ X^ — 2aA IS == X — X 
A*— ?^ X x — a 

XX — 7.aX'\-aa x^ — 3<7*'3+4i7*A'*— 3«3;^4-^+ » 

' X X — ax 

a^ 
2^X'-\'2a^' — — .. V 

X 

for — X '^'AT — ax =: ■■■ .. zzja^X'-"'^. 

X . X 

If any Fraction be to be multiplied by the Denpmina-^ 
tor, the Numerator is the Produdh . . JPRO- 




PROPOSITION vm. 

Divifion of Algebraic Fradiions. 



Tsr^ 



IS performed juft m the feme Way a» Vulgar J**rafti- 
ons J invert the Divifor, and multiply them by the 
laft Rule. See page 52, 53, ^c* 

Examples. 

1. T divided by - quotes T*^* 

2. ^ divided by - quotes —!L^. • v - 
^ ' ^^ bcmr 

-ry s axv asxf 



T bcm bcmr 

-i^ divided by — f gives ^^ ''^ i 
.5 3 ^00^ 

For-l.x^=:2f±9.- 

2OX 5 lOOA* 



IT 12 

For X 



4. ■ ^ ■ divided by — i- gives ^ — ^-^ 

^ 17 12 i87yat 

WA'-|-2i i2mjr-|-252 

■ ■■■■■■' * n^ i j i ■ ■ — '» 

iiy« 1/ loyjz 

5. tj divided by x gives -^^ 



a^x 






a^x 



yvi\ ^^ y-* I y^ 
, A-— ^y tf \.vw— y / ^>r — ay ,^ 

8. ^»+ 



*— y^ I \ 
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^ x^-\-'2ax^a^ — hx — gb _^ x-^a-^ 

dX'\-bx — ab- — hb * ^-{"^ 
a^b \ x'^^2ax^a'^ — bx — ab f __ x^-^-a 

xA-a-^bJ aX'\-bx — ab — bb \ _ a> — b 

The Demonftration to the above may be had thur; 
ah Inftance of whith take Example firft i where it is faid 

, a .. X * ay 
that J •;-- sives^. 

^ . as bx J 

But -J: :T-''^y ' bx. 
by by -^ 

a X 

That is, -T'.^iiay: bx^ by equal Divifion. 

^, c ' a .X ' ay 

Therefore •? -r - = ir. 

b y bx 

When the Fraftions have a common Denominator, 
divide one Numerator by the other. 

Becaufe PVa£lions> having the fame - Denominators, 
are as their Numerators,; by Cor, "l^page 14. 

Of Proportional ^aniities. 

Rath, or Proportion, is the Relation which one 
Quantity has tg another in refpeft of Magnitude ;, of 
thefe Quantities the former is called the Antecedent, and 
the latter the Confeqmnt, . » 

The ^antity of any Ratio is the Quotient of the An- 
tecedent divided by the Confequent, and exprefles how 
many fold the one is of the other. See Def. 31. page 6. 

Thus if A, B be two Quantities^ A the Antecedent, 
and B the Confequent, the Ratio of A to B is exprefled 

A -' - 

by T^ ; a& if A be 4^ and B 2, then the Ratio of 4 to 2 

is -4, or 2, that is, double. 

Quantities are faid to be proportional, or to have the 
fame Proportion to one another, when one Antecedent 

con- 
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c^rfc^ its Confcqueht as often as any other Antecedent 

contains its Conlequent. !!rhu$ if -njs: vtj ^^ ^^ 

QuanMcs-A) £)^C,-D, are-eaHed ProparfiatiahyinA 
are faid to be geoTmtrically proportional'^ and are written 
thus, A :'B : : C ; D« ^ In ^miUrs^ i^ |c=f> then 8 

1$ to4as6isto3, or8 : 4 :: 6: 5. . ., . -f*^ 

If there "Be three or more* Quantities A, B, XI, D^^\ 
and if A : B : : B : C : : C : D, tyV. then" the Quanti- 
ties A, B, C, D, i^c. are faid to be in co^tmal Pro- 
portion J or in 'Geometrical ProgreJJiM *,*?jfii ate Wi1:^t^n^ 
thus. A, B, C, D-ff. v - .. . 

f . V ^ -•* ' 

. P R O P OS 1 'T 1*0 N I^. *"! * 

IF four Quantities A, B^ »C, D, are prdportjpoal'i ^e 
Re6bngle of the Means is equal to the Aefbuigle^of 
the Extremes i BC;=AD. , \ 

AC , ' 

For by Suppofition o = q 5 then' multiplying b^th 

by B (by Ax. 2.) ^ , or A = — ; and agaiii mul. 

B IJ 

tiplying both by D, A xD= ^^^ = C B. 

COR O L L A R Y 1. 

Hence it follows that if the Produfl: of two Quanti* 
ties,- A D, be equal to the Produd of two other Quan- 
tities, B C, theie four Quantities are proportional, A : 
B::C-. D. 

COROLLARY It. 
Hence if three Quantities are in continual Proportion,^ 
the Square of the Mean is equal to the Re£^angle of the 
Extremes ; for in this Cafe B=iC, and AD=:BC=:B* 
orC*. 

C O R O L L A R Y m. 

Hence alfo, if the Redasigle of two Quantities be 

equal 
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equal to the Square of a diird ; tbeie tliree Qiiantitieft 

are In continual Pro|K>rtion. 

Nt^e^ T&c Leaner' will fiad tlUt ^kD9Dfitio& to'bt flf pmlt Stffitt li 
htio^^ FroUeoM t» Eqoatirai. 

P R O B L E M I. 
Cf^O turn proportional ^antitics into Equations, 

RULE. 

Maki the ProdtUt of the Means equal to the Prod^if of . 
the Extremes. 

. Examples. 

1. \{ axhy.c*. dy then ad-sz he* 

2. \i a\b\\h\ey then hh ss ac* 

3. If e-^d*. h :: o: a^ then be^sica'\^da^ ^ 
4* If 2*+jf : a+2^ : : <y : jr, then '2hyJ^jjzsiaa'\''ia. 

_ P R O B L E M n. 
CHO turn Equations into Analogies or Proportions. 

RULE. 

Divide each Side of the Equation into iwofucb Fa£fors, 
as being multiplied together wtll produce that Jide. Then 
make the two FaSfors of one Jide of the Equation the two 
AidinSf and the two Fa^orsj on the other Jide^ the two 
Extremes. 

Examples. 

1. If adjszbcj then a\b\: c : d. 

2. If eez^pqy then p : e,:: e : q* 

3* If bcz^ea^da^ then cJ^d : b :: c: a. 

4. If aa^2aezs:2by'^yyj then a : y :: ^ A-y : a+2e. 

5. If bc4.bdz=uia+g9 then b : i/da+g EVda^g \ 
c^di or thus, b ; i :: ^^-f-j- : cJ^d. ' 



O PRO- 




' Tk O P O SI T ION X. 

Redudli^n of Skrij^ Equations, i 



1 1 1« 



iWa 



A N Equation in Al^bfa^ is that Equality wjiich ^r 
Jl\^ wstjfs ^ifts betwcien two dSFefent ExprciSan^ as 
between one Number, or Quantity, and c^e 5 teverat, 
^d onei. (everal and feveiad, o^ -between dieirSums^, 
Differences, Products, Q^otien'ts, Powers juid Reots^ 
eitl^er aU cxpreiTed particular^ hy ^e oonnnon lUHi^iia 
cai Chai^Aers, or univerfallj^,by the Le^teh ©f the Al- 

Shabet, or ^by both thtfe together, stod -kikHrn lay .tbij 
?ark t=i ' The XJfe of fuch Equations is for reprefent- 
ing more conveniently and inore diiHn^y thi^ Gonditw 
pns of Prajbleo)^^ when tranflated out of. common *I^- 
guage into thatt of Algshra. As, for Example, Ic^ritA 
fuppofeJ tQ-iind a Numben with tte following Prop«r|)f^ 
^;2i, that f of it, witji 4 over*,- may amomit to ^^SSkfiA 
is-^x with 9 over. Here puttii^g x for the. vpliMHai 
Quantity, the Condition of this Problem (when tViUflsMt 
ted out or common Language, . iittp that of A]ge)>p^ ^MiB 

be reprefcnted by the following Equation, lAz^^hp^:^ 



' t 



L^ J.Q. Now fince in -this Equation, a& Well as alnoboft 
,12 

all others, arifii?g immediately 4h)m the C(5h^ifibnlK'of 
Problems themifelves, the unknown Qaamky-y, lirtuft'b^ 
fr Of dered, 'that itfelf alone pdffeffij^g <«e fide df theSE-^ 
qiitlttoh, mufl be found ec|ual to fuch as vltc %nt&>eiir 
Krtofwn on the other, 'that is^ in th6 prefent Cafe, to de- 
termine the Value of the unknown Quantity pc^ is what 
is commonly called the Refolution of an Equation ; for 
the effeding whereof feveral Precepts, Axioms and Prb- 
celfes are required, fome whereof, to wit, fuch as mofl: 

fre- 



ii& llAie notified ocdtiionally ^Es-th^y offer '^emfcl/es. 

I. If any Quantity be taken from one &dc of an Equar 
^jOOy and be phoet^ on the ot^er witlv a estuary Sign> 
n^fatcb ia C€>m]aQOniy calie^ Tranffofition^ the two Sides ox 
tKe %x^^^f^fm wiU fibe e^foaltefdne another; ThiiS'Xa-- « 
4sS » ti^(poli^ — -4, and you wili have i;t=:8 4-4=12^ 
or xr-rA^Ji 9^ tranfpofe — ^ and you -will i^ave x=^4^* 

2- If when an Equation is to he refolved^ Fraftigns 
are fou^ on oAe <*f oioth Sides, it .n>uft be freed 'fiA>tn 
tfiehi'ty 'multiolying the wUole Ecjuatipn.iiitQ the J^eno- 

ytimi^s €S thdetFradloas fucceffively* Thus if 



i -KV^J 



4^4:s5[^4'9> nililtiply both fides • By 3, 'ahcj you will 



2X4r 



Ifeve^ 2i!r-);-t2== 1-27 5 multiply again by i:^, and you 

will have 94Jir-}-i44z=2iAr-Jr324. ^ 

3; If, after the Equation is th^s reduced ik> integ^ 
Terms, the unknown Qiiantity be faand q|i bgth Sides 
die Equation (which in moft Caff s happen^ fo) let it {)e 
brought by Tranfpofition to one s^wl ^the fapie Side, vi%' 
to that Side which, after Re4u^l&h will ^xhi|)it i| ^^- 
mativi* ThMsif 24.¥+'44=^?'^+3^4>. tranfpofe 21 y, 
aod j)»Dtt will Mye 24Aw_2 IX-). 1 448=324) or rather 
3A'4.144=;324. 

After this, if any looie known QuaAtities be found oxt 
the fame Side with the imknown, let them alfo be tranf—' 
pefed to the other Side of the Equation ; as We have here 
i44j j|:^ii^ Jo ^ yidii^wo QywJlity i^£,whi€b iranfr » 
pofed is,3;f=:324— 144, or rathe^ 3^=:i8o. 

4. If now the unknown Quantity, has any CoeJ^cient^-^ 
before it, jJividfe all by that Coefficient, and the Equa-^ 
"tion wiil be Vefolved, Tliu§ if 3jvc=i8o, divide both. 
Sides by 3, and you will have xzizr^ ; that is, ;r==6o. 
;^5. If tte imknown Quantity,, or any other Quantity, 
bfl mxv^^m^ ja erery. Member of the Equation, divide 
t^ whoi^^ fo iQiich.as \b co^uxiw*. andth^ Equaiion 

O2. ' will 



hS 



Of A L £ Bit A. 



will be reduced to a mottfimple one ; thus if ^jr^ssiM^ff 
divide the whole by at, axid we h^ve 4x^2: 1969 whence 
by the laft article xx:zi^<q. t 

6. If it any time the unknown Quantity arifes to the 
fecond Power, or Square of itfelf, then extract the Squai^ 
Root on both fides of the Equation ; thus jirjirr=S49 ; then 
l>y extrafting the Square Root on bodi lides^ you will 
havejr-si/49, orn^erxsi^y. 

» • 

,£x A M p L'E s for clearing fimfle EquMfms. . 



^X 



-75 



Suppofe this Equation, , — 4*4=^'^ — f9' 



Method of I 
Operation, stcpr 



1x3 



2x12 
3-^2lAr 

4-^144 
that is 

6-7-3 I 7 



3 

4 

5 
6 



^+4=^4.9. 

21*"" 

2^+12=^ +27- 

24Jr+ 144=2 1^^4.324. 
24Jr — 2IAf-f 1442=324. 
244r — 2lA'=i:324 — 144. 
3A'=l8o. 

xzs.^zdbo: 



• • _ > 



\': 



Firft here is gjven thisEquation H4^=^ ^ + 9 J ^^ 

3 . ^* 
find the Value of Xm I fet down the Number of the Steps 
(1) in the Margin, and multiplying every Part of the E- 
quationby 3, it produces anew Step (v/2. 2) and is thus 

'tx+ios^^^ +27y and the mar^nal Note is i.x3> de- 

.12 
noting the firft Step to be multiplied quite dirough by 
the Denominator 3. Then I obferve my Equation in 

the 2d Step; and find another Fraftion ^t//z. 2ifk by 

whofe Denominator I multiply the whole Equation in the 
2(1 Step, and it produce 24A'-f-i44=2i*'+324, and in 
the Nlargin I fet 2x12, which makes a third Step. 

Now 



Nbw having gc>t my Equation out of FraQi9n$, I ijyi^ 
fb tranff oft the Tenns ijjr Addition^ Suhtra^i^n^ Jict. 
^ \hrmg, the ,unknp\w?i Quantity on o*ve Me of .the E-^ 
giiatipn with ap ajprmative! VaJue as the cm §tep, which 
2W.1 ?<?cpr^Jpg to.tbeSgn^^ and --r, gweji SA-^i^p 
torjthe Oth Step j. t;he^ by ^riUle 4. abovq, jr-wfll J)e ^ 
6bV an^fo of any othen, , .. t 



Equation. 

2x8 

4+192 
5-T-I4 



steps 
I 



^-^4=5:24— |. What i^ 4f=p ? 



3 
4 
s 

6 



*'-f24=i44- 



6* 



T' 



• / w- •» 



8** — 192=11-52 — 6x> 
14^5;; 1 1 5^4-1 92=3 1 344. 



» « > 



f^ 



/ « 



Given this Equation '^^^f xit Sf^^n^* to iirif the^^ue 



c 



of**. 






.Thus 


I 




VKb V f ; 


a 




2K»'''' • > • 

4-fiV. 
5^9*+^ 

\ ■ • ••- 


4 
5 

6 

J 


abrrzc)bxJ^x — h^c 

{fbcJ^b\ 

- 9H^' 



» * 



1 1» 



.^: V- 









' t 



v«^ 






fx 



•>.». 



v^^ 'i 



03 



» J 



u • -' 



Given 



1 



.Qiuetv this' 






Value of^ proceed ft^'^; 

Itep* 
I 



1X4 



L 2 



axg t 

that 19 » ..-( 5 
5— 1536 6 
6-r4 7 




20Jir 
o 

1792 — 24i'=ti536--20A'*^ 

-J 792=5 1 5 36»— 20^4-<ft4*r,' 

4^1^4-1536:^:1792* 
44^=^792-^1 S3jSaft»r56. 
—^=64. 



^d5 

■-■•■ -e 



■<■ 



*- 



Given this Equation ZfL^ — 9f 

8 10 

Value of A*. - -Thus * 



I W find Ac 



V> 



ixf 

axio 

3+640 

4.-70* 

that IS 



3 
4 
5 

6 

:• ■•■7 



8 . 10 

* 

7jr-^4o=2:Z^-^64.- ^ 
' : to • 

70*'-^4oo=s72iy— 64av 
640+7O*'— 40o=:72A'. 

640— 400=:72«^-t7 opt. 



T.^ 



// 



240s::;2;r. 



rf I 



1 

- 1 



'.*i 1*0 



IJ 



V 



V ♦ J 



•'\r 



• < ^ 



-V r\ 



*', 



^ 



>, 



^ A 



Given 




A^'::\ 



!»• ' 






*f 



,r 



^he Value of x^ when 0:^129, h^M^Um^^ 4se)^ difu 



« 



Thus 



ixbc 



1. 



5 — tfiv*. 



^c 



fe 

m 



* r - T ' *! 
abc 



-tk/ ' 







^..j 



39-4' 



<i*^-^^«/ 



« ' 



General Dire^tom for fohing Matbeihatkat 

^ Problems^ ' \ \ 

WHEK a Queftion is propofed to (teirefc^ved alge* 
braically, put Letters for all the (^antities coit- 
cem'd therein, whether known or unknown, 'according 
to the algebraic "Method x>f Notation, and iuppofe that 
the Thing required is doiie^ Then prcKreed exadtf ^ )f 
the Anfwer was really known, and- you were gbulg tb 
try whether it is true or not \ and thb is to be d6i^ &y 
truly ftating all the Conditiofis of the^Queftidn, Whicli 
will furnifh you with one or more Equations^ diat muft 
be deared by the Rules ^iven before in the Redu^ion of 
Equathns. 

For if the Signs in Alcebra be rightly underftood, the 
very writing c£wn the Conditions of the Problem will 
furnifh you with a proper Number of Equations, by 
which how to know whether the Problem be limited or 
not. Obferve the following Rules* 

R U L E I. 

When the Number cf Quantities hugbt exceeds the 
Ntfmber of given Eqtattons^ not depending on one another ^ 
the^v^Jiion is capable ^f innumerable Jnfwers. . 

RULE 



A /< 



, pyhen thf Number of the EptatuiUt "" Jfpe«£ag on 
ant another^ -aTe-^ tit inaiiy ai'the tfimher'ojthe ^jf^n-' 
tities^fiughtt tht» IS t^£^matieglnilf li/tOeiHr' % 

SCHOt'TUM I. ,,iT-. 

PnAleAU ore mere tbanilmifed, '^hen t^^ NiimKr 

of i^nJqiowii QuaiHities is lefa dian the Nu^nb^ of .iM^i 

pendeqt F^w^nnij in fvliich.Caifi it of^eit bepoi^^ iqiT 

poiiibk. - ■ ;. 

■ s c H o f. ru M II. :■ ., C^^ 

AProbfem will be impoilible, tho' the J^ipbes pf Errr 
quations be le6 than ibe Nuinbf f of tiniliowp Qua:tui-:i 
de^ if they involve any contradi£tIati ; as if f,,/> j,;^,i 
three unknown Quantities, and if a — <+2y= i. 

NowAnce, Vby Ae ftiif Equation, 2«—2f-}-4y=^[>v, 
therefore tb wo^ be-^^i, which is a CoQttadi^Wi., 
ifibeariyfealQ«anlity.\ .■- ' ', ' ^ '^''^ T."^ 



r^tf 




The &)luido]n 0^ Equations, r • 



it> iV 



I v \ 



Of simple or Pure Equation^. 

THE lleader having now well acqiiainted himfelf 
with the preceding Rules, it may not be.impro- ' 
per, if we come now to ihew the Manner of appfying" 
the fame in folving nut^ematical Problems ; to do which ; 
we have- thought it neceflary here, to xs^kttiomR of the 
caiieft Problems we could diink of, aiid if the Method ■- 
df Solution, we have ufed, be weU obferved^ otir young 
Learners \«nll find ^o Difficult in refolving thoie that are 
more intricate. ' . .• 

P R O B L EM L 

jfMan bffhg-^oo Yean My t^on hk Birtb^Day had 
"- bis threiSonsfvitbhmatDtfPurj.tfamefyf William, 
James and Thomas. The Father faying tp them^ Weilj Sons^ 
I am this Dayjuji loo Tears gtd't William the youngejly 
fiiidy Father^ my Brother Thomas is four times as old as I 
am^ and my Brother James three times as old as I am, and 
alt our Ages together arejuft your Jge. How old was each 
0f$he tkree Sons ? 

SOL tfTI O N., 

Put ;r=: IViUiam^s Age ; then becaufi^'^rii^^jwjj is four 
tim^s older than William^ his Age^will be«"4jir ; and be- 
caufe Jam^s is three times as old as ff^HSam^his Age will 
be denoted, by ^^ ; nomWiUiam tup that aft their Ages 
added together i»juft the .Father's^ge^ 61: loo* 



For ' 
Then 
And 

4—8 



arm William' s Age, 

2 4-»= Thomases Age, 

3 3*= James'^ Age. 

4 



8jf=:ioo by the Qyeftion. 
Ar=:i|£s:i2 Years 6 Months William* s Age. 
Confequently A^^^ Years, Thomases Age, and 3*=^ 
Xf Years 6 M<>ndB, James's Age. 

PROB- 



^54 ' C^^Ater^BnA. 



PR OB LE M n. 

CJ^HEAE were in Qon^ajiy tjoge^fff^ Perfins^ A-^ 
-* dam^ Edwafd, •Charles a^d William. Adam told 
Edward (kal bLwai Mer than bkn-^ tW9 Tears ; Charles 
told them that he was as, old fis boiji of. them together % and ' 

four Tears over'. '^Wdssv hearing them J^^ fMx Z 
am jujh 9^ X^ai^$^ My and^al is t^I to^altyodpr Agff^ 
How aid tvere A4»»> Eiifeaal, and Charfcs ? ... 

S.Q,i* U t ION. , 

Let jEAiwrrf's Age be denoted by x; then Jd(i»n\,hft'. 
iogi Yeais oUer^ hw Age will be jri2 ; and Charles 
}y9xn§ as old as bo^, and 4 Years bve^ Ids Age will be 
A'4iA'4>24-4, t^ is, 2xr)-6. But tf^iUiam fai4 oU 4)0^ 
ages added together was juft equal to his. ^ 

» •szEdwarePsl ' C. , 
M^2mfjd0id^ >Ag^«^*?Bf^V 

*4-^+3 4 4^-f ?ta9^ Equaiaoii. - v 

* .5^4 6jr=3-^ss:aa,'£^^r2irs Age 
CoAfe^u^ntlyJ7 jf +2^2:245 Adani% Agfe ' * . ^ 
* . And |8|2J^4^6b:505 C^it/'s Age. 

P ItOIl L FM IE. 
CT^HREE Berfot^^ Andrew, Benjamin <7ff^ Charles^ 
-* are to go a Jaurneyi of y^OtMOes ; of Ms yhumeyj * 
Andrew is to go a ariaifr NipiAer <tf %^Us unknown ; . 
Benjanjjn is to go f out times asxfndny MiUs as Andirew, * 
and three Miles moxt \ and Charles is to go twiee as many • •! 
<Miles as Benjamin, and ftwAfiks more. Jfopu many ^ j 
Miles mujl each of thefe Perfons travel feveralfyj to make .| 

out their Journey 340 Miles ? 

SO LU T I ON. 

Put *•=;;= N\imher .erf" Miks that Jndretbyfeot'y thfcn 

Benjamin wiH go 4v+3> ^Qforlei will go fer-f^+S* 

or 



Fpr4- V ^ 






'»'55 



cr 8a?+ 1 1, beaufe he goes twjce -as many miles, and 
five more AanCharies ; ^11 wt^iich added togediet muft 
b* *qxral to 346, whence this ^ '^ • 



£(^ati<»i 






' 2^*J3*2=i'W=2STV, the Mn«^«a^«a, went 
' .Then WteirVvthe. Mffe! that B^j'mtn went,, ana 
•aiT vV <l>e Miles tbit eWto wqnt. , 



r i 



/. 



JH 



For<iD3T\ 

2tlTT 

Proof 346 ' 
HOBBLE M 



IV. 



A*idrcw /V U have a^hangf'tiffhmtm'ylBei^ethtc have ^ 

to have ^ timfs as much bs aWmv^^ 4i^ai^ing 52 1. and 
Daniel /j /« have five times at tmtckds ^n^^rew^ «wrfTJol. 
m^r^. i/w muji this 273k icJiiAMtmukift ihem^^ihat 
euery one may haoihh muMari ? • - 1 • ^ 

SOLUTION. 

^ Let jf dendte Andrew' % Share j then Bennef^ will be 
i4r4-3o, Chrifiopber's will be a*-— 52, and i>^«/Vfs 
S^r-f- 20, , according to the Natvtre -of -the Queftioji; 
wtriic^' feeing added together, the Sum niuft be equal to 
2«757.i' wheWe this 

Eqti^'tioh; j i 

that is a 



rf*±r273-f 2=275 
^. ,I*=W:i=25> ^«»"«Ws 'Share 

Whence Bennet's z:Sbi'CbfiJiopher*s ^ii-iy'mitiamets 



'For 



25 

^3 



PROB. 



T56; ; O^ AXrOEBR A. ^ 

PR O B l;e M V\ 

AMahdjtngy gave to bis^Ue/tS^n | ofi of his EJUx^ty 
^^ to hkfecond Sin iofl dfhis Eftate ; and when tbef 
bad counted their Portions f tbe eldeft Son had 40L mart 
than the other : tbe remainder of the Eftate was given ti 
the Wife and younger Children* The ^ueftion is^ bow 
much ivas thefirfi andfecond Son^s Portion f and bow msich 
was left to the TVife andyotenger Children f 

SOL U T I ON- 

Let X be put for the whole Eftate ; then | of | <^ x 
is t\^» or |;r=z the eldeft Son's Share ^ and | otioixy 
or -ttXy is the fe€^nd Son's Share } but the Queftion fays, 
the eldeft Son had 40/* Jinore than the feeond ; therefore 
to bring it to an Equation, add 40 A to the feeond Son's 
Share, and it will be 7^*^+4^ > which, by the Qjieftion, 
is equal to the eldeft Son's Share ; whence this 

[j|i*^=x\j;f-j-40 
3 r T>=40 

4{r=:6oo/* the whole Eftate. 

Then l/^-sriooA the eldeft Son*s Share. ' 
TsA'=6o/. the feeond Son's Share. 
And there was 440/. for the Wife and younger Children. 

P R O B^L E M VL 

ONE coming into an Orchard ajked the Gardiner how 
many Trees there were in the Orchard \ the Gardiner 
anfwered^ that the one half of the Trees were Apple-Trees^ 
afourth Part Pear-Trees^ the feventb Paxf were Plumh- 
Trees 'i and that there were 12 Cherry-Trees bejides. How 
many Trees were there in the Orchard ? 



Equation 
i~^^x 

that is 

3x15 



SOLUTION. 

Put x= the Number of Trees that were in Ac 

Orchard ; then - will be * the Number f Applc-Trees, 

2 



O/'Alg^'b 1^ A. 157 

-- the Peai^Trees, - the Plumh-^Trees, and 12 Cherry- 

4- 7 '■ '•'•'■'. 

Tree^ ; all which being added together muftj by the 

'Queftion, be equal to x^ the. total Nuiaber. of Trees in 

the Orchard ; which being done, we have this 

£(]uation i 
Contrac. 



3x56' 3 
, th&t is 






6j*r:;^^s=: Hi, the Number of Trees in the 

Whence ,there%erc 56 Apple-Trees, 28 Pear-Trees, 
li Plumb-Treesj which added to the J2 Cherry-Trees 
make 112. * - ' 

PROBLEM Vm 

7l i^^/ffj /^^ World with i certain S^ock of Monry-j' 
^^* which he improved fo well by Trade y that at the End 
of the^Jlrfl Year he, doubled his StjicLf except iboh expend- 

* edfor the Ufe of his Family ; ajidfo he gees on every Tear 
doublit^ his faji Year's Stocky except Tool* a Year's Ex- 
fgnceSy and at the End of three Years he found himfelf three 
tims as rich as at firfi* I demand bis prjl Stock ? - 

m 

SOLUTION- 

^ Putte his firft Stock j then his Stock at the End of 
thefirftYearis 2x — iqo 

Second Year's End 4-^— !'300 

Third Year's End , S^ — 7 op 

• - Equation 8x — joo^iyc 

Equation I Ig*" — 70o=r34r ♦ 

1-1^70028^=3^-^^764. 
2 — 3*" 38*" — 3A'=700 . 

that is 4 5^^=700 

4^5 5^=340^; 



140 



Proo^ 



158 0/ A L G E B R A. 

Pr6o/, For 146x8=1120, aiid IJ2C-— 700ss420> 
and 140x3=1420. 

P R O B L E M Vm. 

CT^HEJLE is a Fijh whofe Head is o Inches bng^ and 
-^ the Tail as long as the Head and half the Body^ and 
the Body as long as the Head and Tail together n Qiiere, 
the length of the Body and Tailfeparately ? ^ 

SOLUTION. 
The length of the Body put x. 

Then the length of the TaU will bc^+g. 
Equation ;r=:|+9+9. 



Equation 



2 — X 



K=?+x8 



iy(2 2 lxz:zX'\^jjb 



=36 the length of the Body, 



and 27 tiie length of the Tail* 

PROBLEM IX. 

TOBquWed ti divide lOO into two fucb Parts, iiUtt %»f 
*'*' one Part ft^ra&ed from i ofthi other mayJeave 39 ? 

SOLUTION. 

For the ftrft Rut put x 

Then by Ax.- 3. the od^er is ioo>-*Mr 

I of one Part " 4^ - 

And 4 of the other ' SS2ipl \ 

6 

Equation ^ ^ i — i- ^i9* 

6 4 



Equation 



ion 1 



(y A L G Elf R A. 



S9 



Equation 
2x4 

3-J-20* 
44- 1 Sat 

5" — 936 
that is 

7-r35 



500— 5Af 



3 

4 

5 
6 

7 
8 



- 7- =39 

4 
18* 



6' 

500 — S*"" 

2000 — 20^" — I Sxzzg 3 6 

2000 — iSxz^zg^bJ^^xqx 
2000=936-)- 20^--^ 1 8;f 
2000 — 936==:20*'+l8x' 
38a'=io64 



PR O BL E M X. 

A and B ^«ii7g;<? <»/ P/^y, A kad 100 Gutrteas^ and B 8o» 
•^^ before they begin \ andy^ after a certain Number of 
Games won and hjT between thenty A rifes with three timet 
as many Guineas as 3$ I demand how many Guineas A 
wonofOif 

SOLUTION. 
The Number J. won of B. put a', 
. Ah Numbe^p at laft x-^- lod, 

jB.'satlaft J80 — iV. 

'Equation 100+^=240 — 2^* ' ^ 

• ^ ■" 

Equationjdioo-|-^=240 — ^x 



2 — 100 



2 

3 

41 



ioo+4A-=240' 

4A';=:I40. 



o 



PROBLEM XL . 

NE meeting a Company cf Beggars^, gave to each 6 
Penccy and had 20 Pence ever \ but if he hixd given 
g Pence eachy he would henjt wanted lb Pence for that 
Purpofe* Quere, the Number (f Beggars? ^ 

.SOL U T I O N. 

The Number of Beggars put x, ... ^ 
The Number of Pence given bx. , 
The Number of Pence ia all 6a'4-20. 

P 2 ' The 



l6o (y A I G E B R A. ^ 

The Number of Pence that would have been? n 
given at 8 Pence f 

Then he v/ould have wanted 1 6 Pence, viz* Sx 
Equation 6x-f-2b=:8A'— 1 6. 



— 16 



liquation 

' 2—6x 
'that is 

For i8x6=io8. 

+ 20 



i|6jif-f20=r8A' — 1 6. 
6A'-f36=r8A'. 
%x — bxzzL'^b. 
2^=36. 
^=-^3:18. 

And 1 8x8= 144 
— 16 



128^ ' 128 

PROBLEM XII/. 
/"^T/^ /t'fj Va/ ^ certain Sum of Money .at 4 per Cent* 
^-^ Simple Inter eji^which^ in 12 Krizrj, wanted but 20i» 
^/A^ Principal. What WJV the Principal ? 

, ^ SOLUTION. 

For the Principal put " x 

The Intereft for a Year, 



For 100 : 4 : : ;ir : — 

For 12 Years 

Equation i|jir=r;r-— 20 
Equation 



100 

100 



or II jr. 



rx25 

2^+500 

3=: 1 2^ 

hence 



i\xz=zx — 20. 



12XZ=17.^X 500. 

500+I2Ar=25A'. *. 
500=r25A'— •I2Ar. . 



i?^« 



- PROBLEM Xin. 
.^uired to divide 24s. into 24 Pieces^ confifling onlydf 
^ine-ptmest and Thittein Pout Jialf-ptnmes ? 

SOLU-' 



Of Algebra^ ' t$t, 

S O L y T I O N. 

For the Number of Nine-pences put at 

By Ax. 3^. of 13^. 4 24 — 4r 

Of Half-pence = the former i8;ir 

The latter 648 — i^x 

The whole i8*'-}-()48 — t.'Jx 

Equation l8A'-f-648 — 2'Jxz=:S^b• 



Equation 

2— i8a- 
3—576 
4-^9 



i8;r-f.648 — 27:1^=576. 
i8jf4-648=i576-|-27Ar. 

3643=:s76+9'*'- 
72^:9^. 

*':r:'^=:8Nine-pences,and24 — 8=i6,i3/!'? 

To (Irengthen the Idea of the Learner, we have all 
along fuppofed x for the unknown Quantity, and the 
known ones by their refpediive Figures. Buf the, fame 
majr be done more generally, and at the fame time more^ 
el^ntly, by fubftituting ^, b^ r, d^ Sec. for known 
Quantities, and a*, y, z, v, &c. for unknown. Befides-, 
it will be more conducive to rtafoning^ becaufe it ferves 
univerfally^ in all Cafes, and do€s not in the lead appear, 
as \i contrived^ and therefore is preferable to any other, 
to reprefcnt the known and unknown Qi^iantities by Al- 
gebraic Symbols ; fince from thence a general Theorefti. 
is derived, whereby all other Qucftions of the fame kind' 
may be refolved. 

PROBLEM XIV. 

CTWO Men^ A. and\B. trav tiling together, A. with 
^ . 24oL,tf«rfB. with 96 1, met a Company of Robber s-y 
who took twice 4ts much from A. as from B- ^««^ ^^ A- 
thrice as much as they left B. How much did they take from,, 
each ? . '" ^ ' , ' ^ . 

S O L U T I O N.. k ^ 

' Put . 24^i%.''' . • 

Sum taken from B - =s*' 
• P 3 then 



X 



Equation 
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Then from A -zncx 

Equation a — cx-::^db^'dx. 
1L7 — cxz=:db — -dx 

2 a — cX'\-dxz=:db. . " 

3 dx'^cxzu^db-^a. \ 
dh — a Q 

PRO BLEU XV. 
i^UPPOSE a Cajk holds 81 Galhm of Wine whenfulfj 
S oiit of which a certain ^antity is exhaujied^ and then 
ike Cajk is fdled up again with Water \ the fame Quanti- 
ty- being again drawn out as at firjt^ and the CaJk again 
filled ftp with Water ^ and fn on four Times ^ always filling 
. the Cajk with Water after every Evacuation^ there is at 
lafi found 16 Gallons of Wine left in the Cafii hefides Wa^ 
itr. ' What S^antity of Wine was drawn out each Time ? 

, ^ ^S O m T ION. 

Since there was the fame Quantity of Liquor in the 
Vcffel before every Draught was made, vi%. 81 Gallons^ 
and fince there was taken the fame Quantity at every 
Draught, it follows that there muft be left the fame 
Quantity after every Draught. Call this remainder x^ 
and then vtre may obferve, that at every Draught the 
whole Quantity of Liquor in the Veffel, and confequent- 
ly xk\(t Vv ine, will be diminifli'd in the Proportion of 8 1 
to A*, and tho' the Water was afterwards recruited, the 
Wine was not \ therefore if x reprefen^the Wine left 
in the-Vefiel after the firft Draught, and a b^e put =8i,i 
= 16, the \y ine after the fecond Draught may be found 

by fivj ing ' - 

yi ' 
' As ^ : .V : : A* : — =r the Wine left after the fecond 

a 

Draught. 
. Alfo-*© : jf : : — : -^zt:Win3 left after the 3d Draught. 

-^ And 



Of A L G E B R A. ^^63 



Draught, which by the Queftion muft be equal to 16 
Gallons. Hence this 

Equation ^z:zb. 



Equation 






For .=16 

531441 o 

;if*=8so30s6 

-^5= 157464 

;^*5= 2916 

* = 54 / 

PROOF- 

81 — 54=^27, firft Draught. 
^ - - 54 — 36=18, fecond Draught. 

36—24=112, third Draught. 
!24 — 16= 8, fourth Draught. 

bs+i6=i:8i. ^E.L 

PROBLEM XVI. 

^ Clock has two Hands turning upon the f ami Center^ 
"^ whereof the fwifter makes a Revolution every 12 
Hours ^ and the flower every 16. Quere, the Synodical 
Period of the two Hands ? 

N, Br That by a fynodical Period, I "mean the whole Time from tLc 
* Moment the two Hands are tcgciher to the Moment thcv come together a- 
gain ; whence it fellows that> iii every fynodical Periodj the fMriiter Hand 
makes one Revolution more than the flower. For if wc once Aippofe the 
two Hands together, it will be im^olTiblc for them to come together again, 
till the.fwifter Hand has got an entire Revolution before the floWef^ in which 
time it muft have made one Revolution more than t^ie flower ; whence the 
Solution is as follows : 

so L.U 






And tf : ;r : : -T : — rs Wife left after the fourth ' 
a^ a^ 



4 

r 
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SOLUTION. 

Put 12=^1 i6=ri, difference =^sr4r 
Number of Hours in a fynodical Period :izx. 

Number of Revolutions in the fwifter 
In the Slower 
The Difference 



•■^* 
a 

X 
X 

-7 



if\. .» X X f ^ 

£quatiOQ .:^-rf^. 



Equation i -=s-r+t. 



ixa 
2X* 

>-r4 



a 

X 



'^bxtatax^ab. 
4 bx*^^-ax^:zab, 

PROBLEM XV0. 

0N!£ huys a certain. "Number of Eggs ^ha If at 2 a Penny y 
and the other half (it ^ ^ Penny. Afterwards felling 
out the Whale at $for Two-penee^ he contrary to his Ex- 
peSfaiion loji l%i.by his Bargain. How many were bought 
inatfirjl? ' 

' SOLUTION. ' 

Put I2r=tf, 2=r^, 3=:r, 5x:?«. 
Number bought at firft x 

Number at 2 a Penny -•• , 

X 

Number at 3 a Penny — 



Price of the former in* Pence — 

4 

X 



Qi .the latter 



Of 
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Of the Whole 
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£quation --^zz - — Uih 
ab m 



Equation 
\%ah 

2XOT 
3 — ijib^x 



\i6x 



3 
4 



bx . 



. Pi ' 
X ontx:ssahbx»\'aabr^* 
I omx'^^^ibbxzizaabm. 

aabm 



^♦4-0 



lO/w — ^ 



JA='^-72o. 



PROBLEM XVni. 




andC. i of D.V, and D. I'j/" A.'f ; ^^r w^/VA /A^jr 
^f^ rife with 23 Guineas. How many Guineas had each 
atfirjif 

SOLUTION. 
The Money D. won of A* put x 

A\*% fiiA Stock S** 

The Remainder of ^.'s firil Stock after his lofs to D. 4^^ 
The Money ^. won of &.' . , 23 — ^4;^ 

J?/s firft Stock \h^^x 

The Remainder of B, V firft Stock after his 7 * 

Lofeto^. I ^3—4^ 

The Money B. won of C. =4-» 

C/s firft Stock I2«> 

Remainder of C/s'firft Stock after his Lofs to J5. %x 

The Money C i«ron of D. ^ \'\ 23— 8.r 

^.*s firft Stock « 92 — 3^ 

The Remainder of D/s firft Stock after his 7 , 

Lois to C. \ 69— HAT 

Another Expreffion. D, won of A, =24^' — ^46 

Equation 24;«r — ^46=^'. 

Equation 



1 66 

Equation 
X+46 



3—23 
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2 24-x'r:*'-|*.46. 

323Ar=46. 

4|jf=||=2, tii^ Mowey /). won of A. 



P R O B L E ]VI XD^. 

jyE quired to divide 180 /Vf^ twofuch Parti that one may 
•^ •■ fo to the other as 2 to ^? 

SOLUTION. 

Put 2=i:<7, 3=^5 i8o=r»z. Let x:;i: one Part, and bjr 
^x. 3. OT — ^^^ will be the other Part* Proportion x : 
;^h— # :: a : b4 Therefore hxzzzam — ax* By Pr^jf . IX* 



Equation 



2-ri-{-<i 



bx'{'axz=;^lliu 
am 



P RLO B L E M XX. ; . 

Cf^JJERE is a Pole b Feet longy at whofe ExtremitUt 
-^ are fufpended 2 Jf'^hts^ one of % Pounds^ the othet^ 
of'] ; I demand the common £cntral Grmnty of^eJVeighiSj 
that isy its Dijiance from the two Extremities ofthf PoUf 

S O LUTI O N- 

Let bfeet =72 inches r=<7. 

Dift. of its ccntml Gravity from 7 Pound weyght 
From the 5 ky Ax. 3. * . 

Proportion ~ x 

Therefore. ^jrss/7^—4x.. By Prof* IX» 






Equatbn 
2-r^4-A 



2k:jr-f-AAr=:tfi, 
ah 



P R O B - 
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--PROBLEM XXI. 
n^H AT Number is that, which being fmeraUf gdiifd ta 
■ "^ ■^biffid ^2y will lane the former Srm to- the latter 
as-lta^f ■ ' . 

SOLUTION. 
■* Put 36=«, 52=*, 3=f, 4=rf. 
Number fou^t ^.x. 
Pr<^ortion «-(-« : £4-a- : : r : ^. 
- Th. fl<i-Hi»=if+f *. JByJ'rvi^.lX. 
Equadoii 
li — ex 



•b—ad 



^ad-^» — ex^zbc, 
vdx—cx^)c~ad. 
1 bc-rvd 




»l 



of ^transferring and exterminating the un^ 

known ^antities. 



R U. L E. 

fpIND by Redu^im the Vktue of ont^nhmon ^antlty 
^ In one EquaiioJij and fuhJKtute this Value for it in th^ 
ether Equations* ^ . 

£ X A M P 1 £• 

Let a-^-x^z,^ — yj and yx^'-pctsid'y to exterminate j^- 
By the firft Equation I fo tranfpofe the Quantities a and 
A", tilll get jf=i2i-— <7t-^j tioyf feeing ih — a-^x is the 
fame as y,' fubftitute this Value of y jn the fecond Equati* 

on, and it gives 3^a'— a'x2*— ^ — ^^=^d^ that is, 3^**— 
2bx—ax^xx:z:d ; but becaufe ytx^^'^x is ^s:.7.ax^ it will 

be Tfix^^Tix^xxzxji'' 

We^have purpofely omitted other Examples that fell 
under this Denomination, becaufe this would fwell-the 
Book too big. 

PR OBL E M XXIJ. 

fft'HERE is a certain Fraifiony vdfich^ if an Unit be 
-^ added to the Numerator ^ will be equal to | ; but if ^ 
9n the contrary J an' Unit be added to the Denominator^ the 
Fraifian then will be equal to |. Quere^ the Numerator 
and Denoniinator ? 

S.0.1,:U XI0N. 



*rf 



Then 



For the FraiHon fou^t put -;. 
. * y 

I, > by tfie Qucftioiii 

r 1 



> 



iXy 



iXjr 
2Xjr-|.l 

7-^3 

8=9 
10x3 



11x4 

124-12 

»3— SJ'I 
that is 



I 
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3 ^+1^ 

4 

AT 



3 
I. 



5 
6 
7 
8 

9 
10 

II 

12 

13 
H 
15 ;p=i5. 



4 
4*'=>+i. 

3 

4 

•^!^=r3!i-, here * is externunated. 
3 4 

J-3=2J±3. 

4J^— 12=31+3. 

4y=3^+3+iar:3y+i5- 

4^^—37=15. 



From the 9th Step ;ipr=:4 ; fo t*i is the Fra£Hon. 



PROBLEM XXra, 

CT^HERE is a certain Bowling-greeriy which ^ if it was 
-* 7. foot broader y and 3 longer ^ would be 64. fyiiare Feeti 
but ijy on the ot/jer handy it was '3 foot broader^ and 2 
longer y it would be bi fquare Feet. Q^txt the Dinunji* 
ens of the Bowling-gween ? 

S O L U T I ON. 

% ' Let 64=5/7, 68=^, 3=^5 2=</, and let x and y de- 
note the Breadth and Length refpe^vely ; then its area 
will be xy^ the Breadth and Length of it on the iirft 
Suppofition will be x-^-dy and yJ^c ; now the Length 

multiplied by the Breadth^ives the Area, that is, x^dx 
y'\'C:^:xy^dy'j^cx^,cd. f he Bk'eadth and Length on the 
/econd Syppontion will be xJ^^c and y-^dy and for th^ 
%me Reafons above its Area^ill be xy^^fJ^^dx^cd, 

Whence we havethcfe 

Q^ Equa' 
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Equations 
4 — cd 

-7—0' 
• 6=10 

i3±. 
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2 xy'^'CyJ^dx-\'Cdz:zxy'\'b' 
2 dyJ^.cx^cdz^a• 

4 rAr-|-rdfi::tf — dy. 

5 rAr=ui — dy — cd. 
, a — cd — dy 

c 
7 cy'\'dX'\'Cd^=Jfm 
"^dxJ^cdzJb^^cy* 
dx'z^h^~<y'-^^dn 
h — cd — cy 

T~' 



9 

10 

It I 



14— ,15 



1.2 

13 

14 



- — 7 



here ^ vaniihes. 



^»— ri— ^= 1 ■ " ■ , ■ ^ * 

<?//■ f^<i/ .ddyzsic'-^ccdr-'Hxyn 

ccy^-^yi;zhc'>-—c'^d\cd "^-^ad. 

hc^^^c^d^cd'^-'-ad ^ 

y=-—7S — =¥-14. 



Cohfequently xc:zi6 



Notsy ;Jt denotes tranfpoiition^ and fignifie^ that tbe 
13 ftep is fo order'd as to get |jle unknown Quantities' 
on one fide of the Equation, and the known ones on. the 
odier ; and is no more but faving the Trouble of fettii^ 
down a Step or two. 

PROBLEM' XmV. 

f\N'E lays out 2s. 6d« in Ap^ks and Piorti laying his 
^^ Apples at ^a Penny, and bis Pears at $\ and^afin^ 
VJards accommodates his Neighbcur with k if iii Apfbi^ 
and j of his Pears^pr 13d, thje. Price hi bought tbii9i^ at. 
Querc how many were bought of each Sort ? 

S O L* U T I O R 

• ^ 

Let 21- 6rf.:s30//.;=:^, 4=*> 5s=^,.i3r=:i,Kumbcr 
of Apples .=;r J Numbep cf Pears ^v. 

Price 
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t » • 

Price of the former in Pence (hy Ax, 4.) ^ . -j 

Price; of the hatter in Pence ' ^. 

: * •• ■ ■,•-'• ■ ' ' 

'Price of half the former . ' — 

2b 

■ ^^ 

Price of one third of the latter ~ 

-7-f--=^» By Ret^iffH J xz=: ■? 

EquJttioos^'' f ^ 

^-1-^=:^, And thcd-jiy 

Whence x is expunged, and Wfc has^e thi« ' 



-^ . I Xath — by 6^ri— 2^y 
Equation i ■ -^ is' . ^^^ 



xytc 

2x3^ 

3+ 

Hcm:c' 



3 



he hou^t 60 Pears, aj^id 72 Apples. 



PROBLEM XXV. 

CT^HERE is a Number 9 confijiing of two Places^ whidi 
-* is equal to 4 Tinus the Sum of its Digits j an4 if to ' 
thi Number be adJsd i8> the Digits wiU be invertedi 

^f^ncTc the Number P * 

» 

SOLUTION :.^. 

The D^t in the Place of Tens «v 4=^^ 

In the Plftce of Units jf. xizsJb. 

Sum of the pigitu H"/* 

The Number reprefented by 7 , * '^ 

theDigte 5^^''+' 

The Number rcprefented.by ( ^^ , ^ 

Ae Digits inverted ^^^ 
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6=7 
Sx3 



7 
8 



1 tOte-\-yz=MX^y. 

3 lOx:^axMay — y. 

4 lo* — ax-^.ay-^, 
5|6Ar=3y. 

2 sn /i^ :=:y-"*2> hence iV vaniflie^ 
2 9 -^ 



^ i8j^— 36 , 

9+4 ^ io;r+4=2;.. 

10— y II J^=:4. 
Hence 24 the Number fought 
42 the Digits inverted 

L E MM A. 

In all Problema of three unknown Quantities, we muft 
find three feveral Values of the firft j then comparing 
thefe together, and refolving them, find two Values of 
th^ fecond ; laftly, by tompaiing tjxefe two Values, fiiid 
the value of the third. 

So if there were four unknown Qiiantities, we muft 
'have four Equations of the firft, three of the fecond, 
two of tlic third, and one of the laft, or fourth, all found 
in the fame Manner as above directed. 

PROBLEM XXVI. 

r 

CT^REE Perftmsy A. B. andC. nvere talking of thiir 
-* Money ; fays A. to B. andC. give me i of sour Mo- 
wy^ and I Jh/dlhjcpve 17 GutMas \fov B. to A. and C. 
give me\Df your Money ^ and I JhaU have 17 Guineas ; 
Jayt C. U A. andB> give me i of your Moneys and I JhaU 
have 17 Guineas. Qiiere the Numher of Guineas each 
Man had f . . 



SOLU- 



' ■ . S 0)£jtXTi ON. 

For the Number. o£ yf's Guineas gut' «.. 



m 



Ofo»*s 






JEqnatibns 



H^*=,7. 




Reduced 



3A'—y—« 

2 






ad Equation 
Reduced 






3d Equation 



Reduced ^^zz&^^ — jfss. 
Now from the above three Equations we have^ 
Fiffty ^ — -1=51— 3j|rA-«^ her&iY vaai]QM^« 

■Reduced, v=^§=:5, 

5 
Secondly, SX--3y-r-5s=6iBH'^4af» 

Reduced, v=35=i2. 

Laftly^ — — '=s ^ 7 | here j^ vaniflies. 

Reduced,. %=^=i3Guineag, CsNumber. 
Whence ji=:n Guineas, JS's Number. 

And . jf= 5 Guineas, ^'s Number.. 



0.3 



QfT 




Of the Refolution of adfeSfed ^adratic £- 

quations. 



AN adfe^^ed Quiadradc Equation is an Equation in- 
cluding three diSerent Sorts of Qusuitities ; one 
Sort wherein the Square of the unknown Quantity is " 
concerned ; another Sort wherein it is (imply concerned ; 
and a third Sort wherein it is not concerned at all ; as if 
24* — 2Arjr=sjif*'4-45.. Tor a Refolution whereof, wc 
are firft to fay fomething of a Btmmal : Now a Binomi- . 
al is a Quanfity confifting of two Members, conne&ed to- 
^ctfier by the figns 4- or •— > as xJ^a^ or a — Jir, or ;r-f- 

-, &c. And a Square: raifed from a Binomial 



2 



Root, is nothing clfe but the Square of fuch a Quantity. 



a . 



aa 



Thus the Square of x4 — is xJU -I -zzxx-^-^xA — ,and 
^2 ^2| ^ ^ 4 

1 

zzixx-'^aX'X' — i whence wc may 
4 



a • 



that of X'— b Af— 
2 2 

ofcfcrve, 

Firft, That whenever we meet with any Quantity 

conSfliiig 6f *two Members, as xx^ax^ or xx^-^x^ 

WhcreoPorie, as xx^ is a .Square, and the other -X-ax b the 

Koot of the Square multiplied into fome given Coefficient 

■^a ; whenever, 1 fay, we meet with (ucb a Quantity, 

iTmay be cojifidered as the two firft Members of an im- 

|>erf€cl Square, raiibd fron\ a Bihonual Root, and may 



aa 



i>e «afi]^ oHnpleated by adding — , that is, by ad£ngthe 

Sfuan of half the Cnfficunt of the Second* Thus, xx-^- 

txy when compkated, becomes ;irjr^6A4'9> smd^ArpT'— 
Svr, whea compleated, becomes xx — 8;r-|- 1 b. 
' Secondly, it may be obferved that the Root of fuch a 
SqjBarc> thus conipleated, will always be the Eoot of the 

firft 
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firft Member^ together with half the eoeflBcient rf Ac 
Seconds Thus the Square-Root of xx+f^^^ is ^-^3, 
and that otxX'-^x+i6 is x— 4. And this premised, 
the Refolution ^ Quadratic Equations is as follows* 

m 

By ctmpleating the Square. 
R: U L E: 

jdDD the Sputriofbalf tbi CoefficUfti $f tbt wihmSni 
•^^ ^uaniityy to tach Jtdi of tbi Equation^ and tbi 
Squan will be comfleat. 

A M P X. E S* 

jr*+iOAr+25 

In refolving a Quadratic Equation, you muft firft of 

all dear it froni Fraftions; by the Rule ahready Isud 

down, and by that means bring it into Integers ; having 

fo done, tranfpofe the Terms, fo that the two Powers of 

the unknown Quantity may'iblely poflef^ one Side pf the 

Equation, ^iz^ that Side which will exhibit the Square or 

higheft Power of the unknown Quantity. This Rule 

obferved in ^e following Equation, we fb^ have ytX"^ 

24Ar=-^45. In the'next Place, fmce the high^ Power, 

or XX J has a ^Coefficient before it, as 3, free it from die 

Coefficient, by dividing the whole Equation by 3» and 

we (hall have xx — 8=— 15 ; and xx — &r nwft be con- 

fidered as die two firft Members of an hnpeifed Square, 

raisM from a Binomial Root, which being compleated, 

according to the Rule above, we fhall have xx — ixJ^ 

1 6s: I \ and, confequendy, the Square Root of one Side 

being equal to the Square Root of the otherf w^ have 

X — ^4r=.ii i I fay, ii, becaufe cither -f-i, or — ij 

inultiplied into itfelf, produces -{-1^ > ^'^^ 7^^ tranfpofe 

4, to make it affirmative, and dien «'=4'4:i ; ib that in 

the Equation xzzz^ or 5, each of which will equally ia* 

tisfy the Conditions of die Problem; • Whence \v may 

be 



I 
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he oUenredv that e^ry Quadratic Equation admhs of 
two RootSi OF Numlxfs, that wilt anfwer k ; and con- 
ftqUsTiidy^aU' Vni6km8>. producing Quadratic Equation?^ 
do nc(i«8arily admit of two Solutions, . wlucb in Geome- 
trical Prbbkms, arid in many others, ai'e equally fignifi- 
cant, tho' ia Arichmetical Queftions th^y are not equally 
ufeful> I n^cian when the.Root of. the Equation is negative. 

HB^ c^ a^fi^intU Abrgmof tkt, Regijfyr Stifsy. 

^ere are three Cafes diat fall under the Denominatr— 
on of Quadratics with regard to finding the true Root or 
Value of the unknown Quaattty>. ^nd tbejr aK Icnown'bjr 
jthe S^ns + and — • 

CASE Ir 
if xx^axz:zb. Tlien Af5=;i^^+i«*' 
For libi«r4*^A';=A. 

F 4 »C2;V^4»^^<?*— -|<7. 



<i 



e A SB IS. 

Jfxx — uifzzb* Then jf=^i-f-i^*+^^- 
For ViUx — 1?*=^. 

CASE HI. 
IS ax'^-^xzszbj Of xx'^^'^J p^izziiOy ^xx: 



For 






0/ 
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Quadratics of an. higher Nature. 
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If ;r*+ajK*=*». Then x=\/ :yb^J^if^—\a. 



Eor I 

3—^^ 4 
4«<;2 5 



x*J^ak^^i a*:=zb^^ \ft\ 
x^+ia :=zi^b^+ ia\ 



If i^«+^;f3:=:^». Then A-rs/ : v'b^+ia^—la 



*•#•- 



For 

3—1^ 



x^^ax^:=ib\ 



PROBLEM XXVn. 
tl/'HAXtwo Numbers are thofey whofe Sum is 27, am 
•^^ the Sum of their Squares /^() f 

^ SOLUTION. 

Let 27=:tf 5 449=*. 

Let one Number be i( 

Th^n per Ax.x. the other is tf~;r 

The Slquare otthe former xx 

Of the latter aa—iaxJ^xx 

Sum of their S<juares aa^^'2fix^2xx 



Equation^i 
I*— tf* 2 

■ 

3 



a-r2 
Zcu l4 
4u<t/2 5 



aa — "Uix^ 2;if*3=i. 
2iV* — 2tfArs=:i— tf*. 
b<~^^a 

2 



f—la^V^qa^ 



b-'-^aa 



r 



^^*+— j~=s^-^~2— »ao or 7. 



i^a 
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PR OB L E?lM ICXVm. 



A Man buys Q Hurp^ and f elk him again fju: 7j^ and 
•^-^ gained as much per Cent, as th^ Hqrfe c^fi him ; what. > 
toft the Horfe ? * - 

-Ar.*5. Gain'd as mugh /i^r 0«/. is. to be underftood 
thus; he gain'd fo much, that \ooU *t,the (ameratc- ef 
Gain would hav« gaia'd th« Mon^y he laid out. , * 

SOLUTION. 
For the Mopey laid out put x. 
Then by Ax. 3. the gain 24 — »• 

Proportion x : y^^x : : loo ; ^tSSZJliSS? ;p th« 
Gain per Cent. 
Equation 



2400 -^1 OQy 



ixx 2 J400 — lOCAfrrArAr, 
Cfttf JOO* 3 Jr4f-+-I00Jr— 2400. 

3|fD 4'»^'*'+^ooA'4^aso?==49^' ' ^ 

4ou;2 5 '^+SO=i^4900;=;'20. 

5 — 50 6Jj?=570— 50=r20,' the Horfe coft feii»» 

He laid out 20/. and gain'd 4/. and 100/. at th^t Rate 
jtflntereft would' havir gain'd 2q/. which is thfi Money 
be laid out. 

l^'orio : 4 :: 100 : 2Q. 

PR OB L E M XXIX; 
TT/^ HAT two Numbers «r# fhofe^ ^keneef twier the 
fi^J^'t with three tim^s th^ fec&ndy mah 60, and 
twice the Square o/t^f^Jf^ with 3 fmts the Sfuare oftbe 
fecondy mate 84.0? 

« 

SOLUTION. 
Let X and jr denote t^ two Numbers ibu^ib. 



Qf A 1 e s R,A. 

Alfo M'+3;C=840 i Theref, ».=I+2Z2J 
2 

'|'_ 84'>-^3?J' 
I 2 ~ 

3600— ^6o>+ort ^ 8iH>- to 



'79 






that is 

2X &C. 

- 3± 
4-T-30 
5*0 



7200— 726j'-f'i?^jc= 3360—12//, 

3o;'>—- 7 2o>=:--3840. 

?-— 24>-|. 144— 144-^128^16. 

>=n2±4=:r6 or 8. 
»=:r8 or 6. 







^ojmd any Term in\4ritbmeti€al Progrejfion. 



r\ Arithtnedcal Progrefluxi, any Term required mzy 
be made {without making all the antecedent Terms) 
by adding die firft.Term to the Product of the Diffe- 
rence (that is, the Number whereby all the Terms ex- 
ceed one another) multiplied into the Diftance of the 
Term requir^ from the nrft. For Inftance, in this A- 
rithmetical Progreffion, 2, 4, 6, &c« where"^ die firft 
Term is 2, and alfo die Difference of each Term is 2* 
I would know what will be the twentieth Term, whofe 
Diftance confequeiidy from die firft Term is 19 ; 
wherefore I9x2=r38, and 38-|[*2=:409 which will con- 
ftitute the 20th Term required in the Progreffion. 

LEMMA. 

The Sum of any Series in Arithmetical Progreffion 
may be obtained by adding the greateft Terms together, 
and multiplying half diat Sum into die Number of Tenhs, 
•r the whole oum into half the Number, of Terms. 

PROBLEM XXX. 

OTJfpofe OnefeU but from London, and travels one Mile 
^ theifirji Day^ 2 the fecondy- 3 ibt thirds ^c. And 5 
Dayi after another fits out from- the fame Place ^ and 
travels at ihf Rate of 12 Aiiles a Day. Hvw long^ and 
how far muji the firjl have travelled before he was 9vef 
taken by the fecond f * ^ . 

SOLUTION, 
For the Days travelled by the firft put x, 

by the fecond 5*-^. 

r 

Miles travelled by the firft a'A'4— . 

' '2 

by the fecond i2x — 60. 

But before this Problem be brought to an Equation, 

it may not be improper to premife the following Obfer- 

^ations. I. You 



r 
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1 • You ihuft obfcnre that *•, the Days travelled by 
the fidkj is equal both to the Number of Terms in the 
Progreffion, and .alfo to the laft Term. Then, per 

Letnma^ the Sum of the whole Series is ^^ » For i 

% 

is the £rft Term, and x the laft, and their Sum is x^ty 

and jr+ix-rs — 31-, the Sum of the whole Series or 
: 2 2 

Number of Miles the firft travelled., 

a. If the laft had travelledl the farne Number of Dayt 

^ the i\x{ky he had travdUed i%x Miles ; but as he let 

out *5 Days after, he muft travel 5 times 60 Miles lefs 

^han if He had travelled as many Days as the ftrft \ fo he 

travelled i2Jr*^6o. Then confidering the Problem, 

we have this 



Equation^ 

reduc'd, &c. 
O.CU 

that is 

4CU>2 



— -t-^=ri2;ir — 60. 



2 xx'^%yc^z — 1 20. ' 

6jifs=i2lEZ;:2i5, or8. 



•>\ 



PROBLEM XXXL 

^ f\UT of a common Pack of Cards (viz. 52.) let part be 
^^ dijirituted intofeveral dijlin^ Heaps, in the manner 

.following : Upon the lowejl Card of every Heap, let as 
many others be laid as arefufficient to make up the Number 
\z\ as if\ bethe Number of the bottomCard, let 8 others 
be laid upon it \ if ^, let y ', if a, let 12 — a, &c. '71s 
required after having given the Number of Heaps, which 
we Call n, as alfo the Number of Cards left in the Dealer's 
Hand, which we Jhali call m, to find the Sum of the Num- 
bers. ofaU the bottom Qards ? 



R 



SOLU-^ 
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SOLUTION. 

Let ay hy Cj dy e^fy &c- reprefent the bottom Cards of 
the feveral Heaps; then will 12 — a be the Number of 
Cards lying upon <?, the firft bottofn Cafd ; therefore 
13 — a will be the Number of Cardi in the firft heap. 
In like manner 15—5 will be the Number of Cards iii the 
fecond Heap, 1 3 — c in the third Heap, &c. Therefore 
if « be the Number of heaps, I3« — a — b — c — d — ^—3^ 
&c. will be the Number of Cards in all the Heaps ; and if 
,x reprcfents the Sum of all the bottom Cards, tf-|-^-f.f-j- 
d^e-^-fy &c. then i3«--*jf will be the Number of Cards 
contained in all the Heaps. But the Cards contained m 
all the He^ps will be the whole Pact, * except the ^um- 
ber ftill remaining in the Dealer's Hands ; therefore 
52- — in will alfo reprefent all the Cards dealt out into the 
fcvcfal Heaps, whence we have this 



Equation 
1+ 



I 

2 



1 3«»--Arzz:52 — tn* 
x^zi I yi — 5 2 -{-in. 



But lyt IS =«xi3> a nd 52 : 1=4x13 > Th. lyi — 52== ^ 



w— 4X3w; Theref. x-=zn — 4x13 — ifh whence we have 
the following 

THEOREM. 

SubtraSI four from the Number of Heaps ^ ^lultiply the 
refl by 1 3, ana to the ProduSf add {m) the Number of 
' Cards reviaining in the Dealer's Hands , and you'Jh have 
{x) the Number of all the bottom Cards. 

« 

Example, 

Suppofe the Number of E[eaps 3, and the Number ^ 
Cards left in the Dealer's Hands 30 *, what was the Sum 
of the Number of all the bottom Cards ? 

Anfwer 17. For 13X — 1= — 13> and 30— > 3=1 7* 



Y 



PROBLEM XXXII. 

OIJ that are fklU'd in mathematic Arts, 
Divide ten thoufand into two fuch Pajts, 

When 



Of A L G E B -R A. 183. 

When each of tfiem the other hath divided. 

Both Quotients make juft 5 when right decided ? ^ 

,S O L U T I ON. 
,Put a=: 1 0.000, i=5, xz=. one Partj by Ax. J. 



==z other Part. 

X 



Equationli 



3± 14 
4-^-2+^ 5 

ScU 6 
duUui 7 



r^ ^AT * X 

aa — 7.ax-yxx 



X'i^ 



:5U7^ — hx^ 



xxA^aa — iaxJ^xxzz.ahx — lxx% 
2x^-^bx^ — zaxzzL — cfa* 

aa 

XX% — ^aXZZL"-^ TT* 

x-^ax+\a--\a^—:^^. 



/ 



aa 



v=l±i/i^^— ^=8273.26 dt 172^,74, 



the two Numbers. 



PROBLEM XXXDL 

OtJE laysmt 33 1. 15 s. in Cloths <y winch he fells again * 
at the Rate of tX. Ss. per Piece, and gain' d as much - 
by the whole Bargain as a Jingle Piece coji him 5 Quere, 
h(nv did he buy in his Cloth? 

SOLUTION. 

Let 33/. i5J.=r675 Shillings =r<7, 2/. 8i'.=:48j.=:i, 
Number of Shillings'given for every Piece x. 

His gaiii^/r Piece h — x. 

Proportion, x : b — x i: a : 2 , his whole gain, 

^ X ' 

which by theProb. ac^r. Then this 



Equation 



' ' "j 



^.84 Qf Algetbka. 



Equatdoa i 



Ui — ax 



L 



Q.'^ax 
3fO 

4u/^2 

5 — \a X^x^^-V ab'\'\aa — 1^=45. 

He g^YC 45 Shillings fer Piece, and fold th^tti fof ifis. 
ftr Piece, and he bought 15 Pieces, thereford he gain'd 
451. for45: 1 ::65r5 : 15, ^ 

Some of the foregoing Problec^s, with * mahy more 
fuch, ipay be ^efolved much eaficr by other Methods 
fecullaK to each. * 

£ut cur De£gn is only to acquaint the Reader with 
general Ways of refolving fuch Probtetnz in a School*6oy'd 
)Hedm!, Whence he may at pleafure draw variety of 
farticulcr ones for his Praifticc. For we have in every 
'i'hing ftudicd Brevity with Peffptcuity, fo that we 
^ubt not but a Learner, will find, with Advantage, 
tljfit the Whole may ferve as an ufefii! //i/r^rfw^iVA t» 
further mathematical Enqutrie^^ for which alone thi3 was 
purely wrotc^ 

It may perhaps be expeded that we might hav^ in- 
flru£led our R^er in Problems wheiein Surds are con-* 
cerned, and whereby we might have advanced Cenvergiffg 
SerUs ; but as theie Subje^k are peculiarly handled in a 
Book entitled Syntagma .Mathefees^ we Ihall refer our 
Reader thereto. 

It might alfo be expe£i?d that we Ihould have (hown 
the Application of Algebra to Gevmttric^tl Probiems \ but 
as this would iwell the Book too big, and that Subjediis 
fo well managed by abler Pens in a quarterly Book enti- 
tled Mifccllanea Curio/a Mathtmaticai we have purpofdy 
omitted them* 
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i.T^R Haffis^t Complcat Colle£ti<m of Vojrages Mi , 
JiJ- TjfaveU^ % Volumes in Folio. 
2. Syntagma Mtdii/los : Contaunitig the Rdblutton of 
E^^uations, howfoever coxnplex : With a new Way of 
foiviBg cubic and biquadratic Equations, analytitally and ' 
geometrically. Alfe the univer£d Mediod of Omver^* 
iiig Series^ 2^r an eafy and expeditious Marnier i m 
which are treated^ the Series for trigooomietrical Opera- 
tions ; fome new ^tfeful Pfx>pertiea in Conk Se^ons, 
Center of Ofdliation» Percuffion^ £9V« Sr Ifiuic JNmt^'s 
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Price few'd $^» . . 

3. The Nature and Laws of Chance, wherein the 
Subje£l IT fiiUy, yet concifely. handled ; and the more 
abftrufe and important Prd)Ieins, as wdi as die more 
f fimple ones, ' are reiblyed in a general and coni^icuous 
Manner ; Containing tht Dodlrine.of Combinations and 
P^mutattonfS clearly deduced ; an Inveftigation of iite 
Probability, that a prc^fed Eveitf happens a given 
Number of Times in a given Number of 1 n^als 5 a new 
ihd very comprehenfive Problem of great Ufe in Lot- 
teries, Cards, -&<:: with others for detjermining thePro- 
iMibility of Winning, whetber at Bowls, Coits, Raffles^ 
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^£. in any Circumftance of the;PIay : A Problem for 
finding the Tryals wherein it may be undertaken, that a 
propofed Event fhall happen or fail a given Number of 
Times ; another to find the Chances for a given Num- 
ber of Points with a given Number of Dice j and another 
on the Duration of Play ; being three of the nioft curi-, 
Qus and remarkable on theSubjeft, and all folved by new 
and general Methods. The Solution of a Problem pro- 
pofed to the Publick fome time ago, in Latin j as a very 
diflicult one j with full and clear Inveftigations of the 
two new Problems added to the End of mv de Mdvre's 
laft Edition, the Demonftrations of which that Author 
Was pleafed to referve to himfelf, and whereof he makea 
fuch particular Mention. By TI Simpfon. Pr, 3x.ftitch'd. 

4. MifceUanea Curiofa Mathematica; Number IV. 
Containing, An Ef&y on Triangles infcrib'd in, and cir- 
cum/crib'd about two given Circles. A Calculation of 
the Lunar Eclipfi^, that .happens Augufi 19, 1746. A 
Solution to Queftion 1 31 in the Ladin Diary, solutions 
to the Qyeftions in Number III. with Tables of Sines,* 
Cofmes, ^c. aUb a Solution to an exponential Problem.. 
A Collection of new Qucftions to be anfwered in N<* V. 
An eafy, familiar and expeditious Method for finding 
.Fluents, with Examples to all Mr Emerfon's Forms, de- 
flgned for Berimiers. Twone^ Meafures fubfervient 
to mechanical Praftide. Price ix» 

Number I. Contains, among other ufeful Matters, a 
Difcourfe on the Velocity ahd Forces in Bodies in Moti- 
on 5 Theorems for determining Ae Sun's Parallax ; An 
univer&l . fpherico-catoptric Theorem ; A Theorem on 
Increments i Of the Maxima and Minima in the celefti- 
al Motions ; To find the Sun's- horizontal Parallax by 
the Tranfit of Venuy over the Sun's Diflc in 1761 j A 
CoUedion of curious Queftions, with Anfwers to t^e 
Queftions in the prcfcnt Year's Diaries y and thc^Gentle-^ 
man* s Magazine. 

Nuntber II. Sdutions to all the Queftions in Number 
I. An Eflay concerning the Sums of the Powers of aa 
aridunetical Progreifion ; Solutions Xq the Queftipns in 

the 



